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USING THE PRINCIPLES OF «GREEN LOGISTICS* FOR ENVIRONMENTAL 
PROTECTION 
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SUMMARY 

The article analyzes the results of studies by Russian and foreign authors on the negative impact of black carbon on the 
environment. The principles of «green logistics» are proposed to be used to reduce the negative impact of the results of a 
person's economic activity on the Earth's climate. 

Keywords: ecology, logistics, black carbon, climate, transport. 

INTRODUCTION 

One of the problems of our time is the negative anthropogenic impact on living nature. Protection of the environment is a 
significant problem not only for the state, the public, but also for entrepreneurs, since the complex ecological situation is a 
direct result of their activities, including the result of the activities of the facilities of the material base between the sections 
of the logistics chain. 

In particular, 60% of the pollution of the atmosphere is in vehicles. Therefore, in addition to the main, traditional questions: 
«what to buy», «how much to buy», «from whom to buy», «on what conditions to buy», modern conditions put before 
logistics other, no less significant problems, including such as environment protection. As a consequence of the above- 
mentioned problem in logistics, the direction of activity, called environmental logistics - «green logistics» has been 
outlined [5]. 

The purpose of the study is to explore the possibility of using the principles of «green logistics» to protect the environment 
from the effects of black carbon. 

To achieve this goal, it is necessary to solve a number of tasks: 

review current research on the effects of black carbon on the environment; 

develop proposals aimed at reducing the negative impact of black carbon on the Earth's climate. 

METHODOLOGY 

The study of the theory of the negative impact of industrial and other activities on the Earth's climate was carried out using 
the methodology of the system approach and the principles of ecological - «green logistics». General scientific methods 
were used, for example, analysis and synthesis. The method of analysis made it possible to identify the problem and to 
identify the main components in it, and the synthesis to determine the main directions for resolving current problems. 

The methods of empirical knowledge include description, comparison, measurement. Based on the analysis of available 
literature sources, a complex ecological situation was described in the context of anthropogenic impact on nature. 

RESULTS AND DISCUSSION 

A BRIEF OVERVIEW OF MODERN RESEARCH ON EFFECTS ON THE NATURAL SYSTEM OF BLACK CARBON 

In 2011 - 2012 a number of survey studies on the effect on the climate system of short-lived «climatic factors», which 
include the release of substances into the atmosphere that are stored in it from several days to several years, rather than 
dozens of years, such as C0 2 . Such emissions include «black carbon» (BC), which is a new substance from the point of 
view of its study. 

Let's define the BC, consider its impact on public health, the environment and climate [1]. 

BC is a product of incomplete combustion of coal, diesel fuel, biofuel, biomass and is the strongest light-absorbing 
component of suspended particles. Its solid particles consist mainly of pure carbon, which absorbs solar radiation at all 
wavelengths. The BC is released directly into the atmosphere in the form of soot, consisting of small particles smaller than 
2,5 microns [2]. 

BC is unique and important in the Earth's climate system, as it absorbs solar radiation, affects the formation of clouds, 
melting snow and ice cover. Most atmospheric concentrations of black carbon are due to anthropogenic activity. 
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BC is a separate type of carbon material, which is formed only in the flame during the combustion of carbon fuels. It differs 
from other forms of carbon and carbon compounds contained in the atmosphere, since it has a unique combination of the 
following physical properties: 

absorbs visible light with a mass absorption of at least 5 m 2 # -1 at a wavelength of 550 nm; 

has refractory properties, that is, it retains its base form at very high temperatures, and its evaporation temperature is 
about 4000 K; 

not soluble in water, in organic solvents, including methanol and acetone, as well as in other components of atmospheric 
aerosol. 

A clear absorption of visible light in all visible waves with the help of BC is a distinctive feature that has caused interest in 
studies devoted to the radioactive radiation of the atmosphere. In the atmosphere in significant quantities there are no 
other substances having such a strong energy absorption per mass unit. BC has very low chemical reactivity in the 
atmosphere; its main process of removal is wet or dry precipitation. BC, as a rule, is in atmospheric aerosols containing a 
number of other materials, many of which are ejected together with BC from various sources. 

It is possible to distinguish natural and anthropogenic sources of BC. On a global scale, the largest natural sources of 
black carbon are forest and steppe fires, some of which can be indirectly attributed to anthropogenic impact (fires caused 
by people). Anthropogenic sources include emissions associated with human economic activity. In Africa, Latin America, 
East, South and South-East Asia, open burning of grasses and forests is the most significant source of black carbon 
emissions. 

In Europe and North America, the main source of BC are diesel engines of road transport (for example, diesel trucks and 
cars); diesel engines of other modes of transport (for example, trains, ships) and non-transport diesel engines (agricultural 
and construction equipment, generators). Diesel car engines in the volume of emissions of BC are in the first place, 
followed by diesel engines of other modes of transport. 

According to the World Bank, in 2000 the automobile and marine sector produced about 4.8 million tonnes of BC, which is 
about 20% of global emissions. Emissions from the full cycle of air transport operations, including flight, landing and take¬ 
off, also constitute a significant share. However, in comparison with industrial activity, which is a significant source of mass 
emissions of BC on a global scale, emissions in aviation and shipping are insignificant. After entering the atmosphere, the 
BC moves on a regional and intercontinental scale and is removed from the atmosphere through wet and dry deposition 
on the Earth's surface (i.e., precipitated), resulting in an average lifetime of BC in the atmosphere of about a week [3]. 
Black carbon has a negative impact on human health and the state of ecosystems, on the conditions of illumination, 
visibility in the navigation of passenger and freight transport. Short-term and long-term effects are associated with 
diseases of the respiratory system and the cardiovascular system of man, as well as premature death. In addition, the 
increased content of BC in the atmosphere leads to a reduction in crop yields, damage to materials and buildings. BC 
particles can penetrate the human body through the lungs with inhalation, through the gastrointestinal tract, in contact with 
water and food, as well as through the skin and mucous membranes. 

BC affects the climate in three ways: direct effect, the effect of reflectivity of snow (albedo) and interaction with clouds [4]. 
First, BC contributes to the warming of the atmosphere by absorbing solar radiation (direct action). The strongest climatic 
effect of BC is its direct atmospheric effect - successive changes in the atmospheric balance of the Earth due to increased 
absorption of sunlight in the atmosphere. When the BC is located above a reflective surface, such as clouds or snow, it 
also absorbs solar radiation reflected from this surface. Heating inside the atmosphere and reducing the sunlight reaching 
the surface can change the hydrological cycle by changing the latent heating, as well as by changing the convection. 
Secondly, BC also interacts with clouds, which affects cloud stability, deposition and reflectivity. The particularly complex 
role of BC and other aerosols in the climate is associated with changes in the formation and radiation properties of liquid 
and ice clouds. BC particles can increase the reflectivity and lifetime of warm (liquid) clouds, causing cooling, or they can 
reduce cloudiness, which leads to warming. Aerosol particles can affect the formation of rain, snow clouds or mixed clouds 
(snow-rain). 

Thirdly, BC is deposited on snow and ice, reduces their reflectivity and thereby increases their absorption of sunlight and 
their subsequent melting. 

BC, precipitating on ice or snow, also causes warming because it reduces the reflectivity of these surfaces, causing the 
absorption of solar radiation. Direct absorption of sunlight causes warming, which affects snow and ice, which leads to 
additional climate changes and, ultimately, to the earlier melting of snow. 

The increase in the solar heating of snow covered with BC particles affects the aging of snow, which leads to a rapid 
increase in the size of the snow particles. 

Coarse-grained snow has a lower reflectivity than fine-grained snow. BC accumulates on the surface. Climate change, 
caused by a decrease in the reflectivity of snow and ice, can affect the pathways of atmospheric transport of water vapor 
[3]. 

BASIC PROPOSALS ON THE APPLICATION OF THE PRINCIPLES OF «GREEN LOGISTICS» TO REDUCE THE 
NEGATIVE IMPACT OF BLACK CARBON ON CLIMATE 
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For the rational management of transport, it is necessary to develop the theory of transport systems and incorporate the 
elements of logistics into it based on the application of the system approach, which indirectly will influence the reduction of 
black carbon emissions through the rational use of vehicles. Reducing emissions of BC is a potential strategy to reduce 
the anthropogenic impact on the natural environment. 

The BC is discharged together with other suspended particles and gases and has a mixed effect on the climate. 
Therefore, when evaluating the possibilities for reducing BC emissions, it is necessary to take into account the side effects 
of other particulate and gas emissions. For example, the BC is about 75% of the emissions of suspended particles from 
mobile diesel engines, while in the combustion of biomass, mainly organic carbon is released. To reduce BC, it is 
necessary to use the basic principles of «green logistics» - environmental logistics. 

«Green Logistics» is a system of planning, design and management using advanced logistics technologies and methods 
of ecological design in the field of pollution reduction and resource consumption [5, 7]. «Green logistics» is a new scientific 
direction, involving the use of advanced logistics technologies and modern equipment in order to minimize pollution and 
increase the efficiency of the use of logistics resources. 

From the point of view of business, the methods of «green logistics» mainly include: management of the transportation 
system (combined transport, 3PL-logistics), packaging management (to reduce the environmental impact of packaging 
materials), organization of «green» communications and production, management warehousing and waste management 
[6, 7, 8]. 

The basic principles of «green logistics» include: rational use of natural resources; rational use of enterprise resources; 
maximum use of industrial waste, packaging and packaging, as recyclable materials or their environmentally safe 
disposal; the introduction of innovations and technologies to reduce the environmental burden on the environment; 
enhancement of environmental education and staff responsibility; environmentally sound safety of transportation and 
storage of material resources; minimum use of raw materials and packaging not recyclable or safety of disposal. 

Using the above-listed principles of «green logistics» will allow to control direct emissions of suspended particles in the 
atmosphere and to help reduce emissions of BC. Recommendations for reducing emissions include improving energy 
efficiency to reduce the need for diesel generators; increasing efficiency of diesel engines; tightening standards for new 
engines or fuel standards to reduce emissions from mobile sources; as well as the replacement or modernization of 
industrial boilers and diesel generators. 

The duration of stay of BC in the atmosphere is low, and the climate will quickly react to emission reductions. In addition, a 
reduction in black carbon emissions generally results in a reduction in the emissions of suspended particles PM2.5 (solid 
microparticles and minute droplets of liquids from 10 nm to 2,5 microns in size), providing significant medical, 
environmental and economic benefits. It is estimated that by 2030, the benefits of reducing PM2.5 suspended particulate 
emissions in the US range from $ 290,000 to $ 1.2 million per tonne of PM2.5 suspended solids; the estimated costs to 
achieve such a reduction in emissions is much less [3]. 

Emissions of BC will be reduced in the coming years, as new technologies of vehicles and environmentally friendly fuel 
with low sulfur content are developed and introduced. However, in developing countries, it is expected that emissions will 
increase as transport activity increases and outdated technologies are used. In addition, diesel fuel standards that allow 
the use of fuels with a higher sulfur content can negate the benefits of some emission control technologies. This 
phenomenon can demonstrate the example of the US and China. While each of these countries has a similar level of 
transport activity, China's transport through 2050 will be a source of more than 50% of global carbon dioxide emissions, 
and US transport is less than 5% [4]. 

CONCLUSION 

Thus, the above brief analysis of the negative impact of black carbon on the environment allows us to conclude that the 
implementation of the environmental aspect in the management of material flows is necessary for the successful 
protection of the environment. Constantly increasing anthropogenic impact on the environment requires an intellectual 
approach and intervention of narrow specialists in the formation of transport systems and the configuration of the ratio of 
species and varieties of transport. The use of the principles of «green logistics» is a modern activity in a number of 
economic and technical disciplines. 
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ABSTRACT 

A structured and algorithmic model of the control system, which allows multi-level complex monitoring on the basis of 
measuring channels controlled by variable range for remote detection of leakage sites in the main pipelines, has been 
developed. 

The air-gas composition change in the leak site of the pipeline leads to changes in the absorption and radiation intensity 
due to its impact on the radiation obtained from that site. The used liquid crystal filters have a wider range of bandwidth 
control and is polarized-independent providing to obtain the results of a two-color measurement. 

The values of measurement results obtained from the infrared range in the monitoring system represent the current 
leakage state and obtaining the appropriate data in the visible range allow the confirmation of the obtained data in the 
infrared range and thereby increase the reliability of the received information about the leakage. Decoding infrared data in 
the visible range makes it possible to visualize the obtained infrared data. 

MCM being used in each channel solves the problems of local control of the channel and the necessary data processing 
including the calculation of the channel error, taking it into account in the data obtained from the facility, reducing the 
amount of data transmitted by the CMC. Therefore, it allows an increase in system speed and efficiency in obtaining data 
on the investigated area. 

Keywords: ecological monitoring, leakage, multi-level measuring, infrared and visible range, reliability, modified 
architecture, decoding, main pipeline. 

X0LAS0 

Magistral boru kemerlerinde sizma yerlerinin mesafeden agkarlanmasi ugun deyigen diapazonlu idare olunan olgme 
kanallari esasinda goxseviyyeli kompleks monitorinqe imkan veren nezaret sistemin struktur ve alqoritmik modeli 
iglenmigdir. Sizma yerinde hava-qaz terkibinin deyigmesi bu sahede radiasiyaya tesir etdiyinden monitorinq sisteminde 
infraqirmizi diapazonda elde edilen olgme neticelerinin qiymetleri bag veren sizmaya uygun veziyyeti eks etdirir. isifade 
edilen mayekristallik suzgecler buraxma zolagmin idare olunmasi ugun daha genig diapazona ve asili olmayan polyarliga 
malikdir ve bir kanalda iki renge uygun olgme neticesi elde etmeye imkan verir. Neticede tedqiq olunan saheden ug esas 
rengde uygun informasiyanm elde olunmasi, infraqirmizi diapazonda elde edilen verilenleri tesdiqleyir ve bununla da 
sizma haqqinda elde edilen informasiyam deqiqeteuygunlugunu artirmaga imkan verir. infraqirmizi diapazonun 
verilenlerinin verilen diapazonda degifrasiyasi yerine yetirilir ki, bu da hemin verilenlerin vizuallagdirilmasina imkan verir. 
Her kanalda MKM-in istifade olunmasi kanalin lokal idare olunmasim, verilenlerin emal olunmasi ( o cumleden, kanalin 
xetasim hesablanmasi, alinan neticenin obyekt haqqinda elde edilen verilenlerde nezere alinmasi, merkezi MK-ya 
oturulen verilenlerin hecminin azaldilmasi.) ve. s kimi meseleleri hell edir. Bu hemginin sistemin celdiglemesinin 
artirilmasina ve tedqiq olunan sahe haqqinda verilenlerin alinmasimn operativliyine imkan verir. 

Agar sozleri: ekoloji monitorinq, sizmalar, goxseviyyeli olgmeler, infraqirmizi ve gorunen diapazon, heqiqeteuygunluq, 
modifikasiya olunmug arxitektura, degifrasiya, magistral boru kemeri 

PE3KDME 

Pa3pa6oTaHa CTpyKTypHafl m anropHTMunecKaa MOflenb CMCTeMbi KOHTporm, no3BOJi?uoL^eM npoBOflmb MHoroypeBHeBbiM 
KOMnneKCHbiM MOHmopuHr Ha ocHOBe ynpaBrmeMbix M3MepmejibHbix KaHanoB c nepeivieHHbiMM flnana30HaMM 
M3MepeHMfi .qua onpefleneHMfl MecTa yje^m ra3a Ha Man/iCTpanbHbix TpybonpoBOflax. 

l/l3MeHeHne cocTaBa B03flyx-ra3 okojio MecTa yienKM OKa3biBaeT BJiMflHMe Ha paflMaumo b panoHe eioro ynacTKa 
noeTOMy b CMCTeMe MOHMTopMHra pe3ynbTaTbi M3MepeHi/m b 1 /iHcjDpaKpacHOM fli/iana30He no3BOJiflK)T onpeflenmb MecTO 
yTeHKM. l/lcnonb3yeMbie >KHflKOKpMCTajinMHecKne cjDi/mbTpbi mvieiOT 6 onee lumpokmm flnana30H ynpaBJieHMH nonocon 
nponycKaHi/m, HBrmeiOTCfl non?ipM3auMOHHO - He3aBncmvibiM m no3BonflK)T nonynmb b oahom xaHane pe3ynbTaTbi 
AByxuBeTHoro M3MepeHMfl. B pe3ynbTaTe obecnenHBaeTca nonyneHi/ie MHcjDopiviauMM 06 MecneflyeMOM MecTHOCTi/i b Tpex 
ocHOBHbix uBeiax, KOTopbie cny>KaT flna noflTBep>KAeHM5q flaHHbie, nonyneHHbix b HHcjDpaKpacHOM flnana30He. 3to 
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yBeiiMHMBaeT flocTOBepHOCTb MHc|DopMai 4 MM 06 yienKe. npeflycMaipuBaeica fleLui/icjDpauMfl .qai-mbix MHcjDpaKpacHoro 
flnana30Ha b bmammom flnana30He, KOTopaa flaeT B03M0>KH0CTb BM3yajin3ai4mi flaHHbix, nonyHem-ibix b MHcjDpaKpacHOM 
flnana30He. 

MKM Mcnonb 3 yeMbie b Ka>KflOM KaHane, pemafOT 3 aflann MecTHoro ynpaBnem/m KaHanoM i/i o6pa6oTKM .qai-mbix, b tom 
HM cne: BbNucneHne norpeniHOCTM KaHana, ee yneT b nonyneHHbix flam-ibix ot obteiaa, yMeHbLueHne obteMa flaHHbix, 
nepeflaBaeMbix LJMK. 3 to no3BormeT yBenunuTb ObiCTpofleMCTBue CMCTeMbi m onepaTMBHOCTb nonyHeHMfl flaHHbix 06 
MCcneflyeMOM mocthoctm. 

KrihoneBbie cnoBa: OKonornnecKHM MOHmopm-ir, yienKa, MHoroypoBHeBbie M3MepeHMfl, MHcjDpaKpacHbiM m BMflMMbiM 
flnana30H, flocTOBepHOCTb, MOfli/icjDi/iuMpoBaHHafl apxi/rreKTypa, fleLUMcjDpauMfl, MarncTpanbHbiM TpybonpoBOfl.. 

A structured and algorithmic model of the control system, which allows multi-level complex monitoring on the basis of 
measuring channels controlled by variable range for remote detection of leakage sites in the main pipelines, has been 
developed. The values of measurement results obtained from the infrared range in the monitoring system represent the 
current leakage state and obtaining the appropriate data in the visible range allow the confirmation of the obtained data in 
the infrared range and thereby increase the reliability of the received information about the leakage. Decoding infrared 
data in the visible range makes it possible to visualize the obtained infrared data. 

Keywords: ecological monitoring, leakage, multi-level measuring, infrared and visible range, reliability, modified 
architecture, decoding. 

INTRODUCTION 

Problem statement. As other industrial facilities the oil and gas industry is one of the environmental pollution sources. 
Controling the pollutants that pollute the environment in areas involving extraction, initial processing, disposal, storage, 
processing and transportation of this industrial property are among the ongoing global ecological issues [1]. Therefore, in 
order to prevent dangerous situations, development of methods and means for controlling the composition and 
concentration of a pollutant is an urgent task. 

The analysis of recent researches and publications. Basically, these types of researches are carried out by the 
methods and means of contact measurement and control. The problem of determining the leakage site with the help of 
various stationary or portable means, including sensors and devices used to measure gas parameters: composition, 
pressure, temperature, consumption, concentration, differential pressure, etc., is considered. [2]. 

The acoustic and ultrasonic methods used to determine the leakage are one of the methods of contact measurement. 
Despite the fact that these types of means are the operational information source in facilities covering large areas 
(including main pipelines), their use does not allow to achieve expected high results [3]. 

Typically, this type of control is carried out by ground-based, contact measurement methods in some local areas in the 
pipeline. 

At the same time, taking into account the large size of the covered area of pipelines is more efficient to use remote 
monitoring and control of their state. Remote measuring is carried out in different ranges of the electromagnetic spectrum. 
In this case, it is required to choose informative results from the obtained data using hyper and multi-channel means, 
which leads to 

the need to use additional processing methods and increases time costs [4]. 

Purpose of the article 

Development of methods to improve the reliability of data in the system of multi-level integrated monitoring of main 
pipelines with controlled measuring channels to identify leakage sites and make operational decisions to prevent 
dangerous consequences. 

Exposition of basic material 

Unlike multi and hyper measurement channel methods and means operating on the base of remote measurement method 
in the detection of leak sites of pipelines, the structure and algorithmic model of the measurement method allowing the 
control on the base of variable-range (flexible) controlled channels providing multilevel complex monitoring is presented. 
The air-gas composition change in the leak site of the pipeline leads to changes in the absorption and radiation intensity 
due to its impact on the radiation obtained from that site. Therefore, the values of the measurement results obtained from 
the infrared range in the monitoring system represent the current leakage state. 

The measuring system in the visible range, simultaneously measuring in the infrared ranges provide the confirmation of 
the obtained data in the infrared range and thereby increase the reliability of the obtained information on leakage (see Fig. 
1 ). 

The implementation of multi-level measurements on two channels from the visible and infrared range makes it possible to 
determine the leak site and its state. 

As it is seen from the figure, the system consists of an optical receiver unit (ORU), a liquid crystal modulator (LCD 
module), a visible range channels unit (VRCU), an infrared channel unit (ICU), a control unit of liquid crystal modulators 
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(CULCM), a power supply unit (PSU), central microcontroller module (CMCU), coordinate-connecting unit (CCU), storage 
unit (SU), receive and transmit unit (RTU) and indication unit (IU). The visible range channels unit (VRCU) consists of 
liquid crystal units of optical filters (LCOF), a converter unit (CU), and microcontroller modules of the visible range 
(MCMVR) of the corresponding channels. 

The infrared channel unit (ICU) consists of the corresponding liquid crystal optical filter units (LCOFi and LCOF 2 ), the unit 
of the supporting radiator and converter (SRCU) as well as the microcontroller modules of the infrared range (MCMUi, 
MCMU 2 ). 



Fig.1. Structural diagram of the controlling-measuring system 

According to CMCV, OCU allows the system to select the operating mode and direct the signal received from the research 
area to the appropriate measurement channels. 

The used liquid crystal filters have a wider range of bandwidth control and is polarized-independent. They are simple to be 
prepared and can be used for both visible and infrared spectral regions. 

In one of the channels of the visible range, a liquid crystal filter is used which is controlled on the base of dual-frequency 
signals from the CU using CMC providing to obtain the results of a two-color measurement (Ib and Ig). As a result, it 
provides to obtain the information about the research area in three primary colors like red, green, and blue (R, G, B) in the 
visible range (IR, IB, and IG). LCD used in the channels of the infrared range is tuned to transmit the received radiation at 
two wavelengths. 

In the converting units being used in the measuring channels of the visible range, the signals are converted in the required 
form for transmission to the corresponding MCM. 

According to the block diagram of the supporting radiator and transducer, the signals received from the facility and the 
supporting radiator are converted into signals representing the level of radiation intensity, incoming from the gas 
accumulation around the leak site. 

MCM being used in each channel solves the problems of local control of the channel and the necessary data processing 
including the calculation of the channel error, taking it into account in the data obtained from the facility, reducing the 
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amount of data transmitted by the CMC and thereby allowing an increase in system speed and efficiency in obtaining data 
on the investigated area. 

The central microcontroller (CMC) controls the liquid crystal filter through the control unit (CU) by means of the power 
supply unit (PSU), and enables them to be tuned to pass at the required wavelength in the corresponding sub-bands. 
During the experiment, the CMC transmits the obtained data to the ROM (read-only memory), and, if necessary, to the 
ground-based research center where the ground diagnostics data of local pipeline sections are processed, as well as 
estimates the values of remote measurement results error in the absence of ground-based measurements. 

The progress of the measurement process and the necessary data is represented on the display. 

The CMC also performs the decoding of infrared data in the visible data, which provides visualization of the received 
infrared data. 

CONCLUSIONS 

As a result, the opportunity is provided to determine the coordinates and the leakage area position, its intensity, the state 
of the leakage site, data visualizations obtaining the visibility of the required information. 

Measurement and control using the proposed system provides an opportunity to obtain effective information on the 
leakage site and parameters of the gas cloud emissions during the leak, and thereby prevent serious consequences. 
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ABSTRACT 

Nitroso (N = O) group-containing derivatives of N-glycosylamines were synthesized. With the purpose of theoretical 
substantiation of the direction of the reactions of synthesis of some derivatives of sugars containing nitroso (N = O) 
groups, quantum-chemical calculations were carried out using the semi-empirical AMI method. The calculations were 
performed using CS MOPAC (Chem 3D Ultra-version 8.03). 

Before each calculation using the AMI (Austin Model 1) method, the compound was optimized - energy minimization, 
using both the molecular mechanics (MM) method and the quantum chemical method. It is established that the reactions 
proceed with the formation of 1,2-trans-glycosides. In the framework of the quasi-ANS-matrices method, a mathematical 
and chemical study of the synthesized compounds was carried out. It turned out that the correlation is satisfactory. 
Keywords: 1,2-trans-glycoside, semi-empirical AMI method, quantum-chemical calculations, mathematical and chemical 
research, quasi-ANS matrix, correlation. 
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INTRODUCTION 

In a series of carbohydrate derivatives, a significant amount of substances have been found that are used in medicine as 
medicines for various purposes. Chemical modification of known drugs based on carbohydrates is one of the promising 
areas in the search for new biologically active substances [1]. Modified derivatives of saccharides are currently widely 
used in medicine, for example, as effective antiviral and anticancer drugs [2]. 

Biologically active substances (BAS) - chemicals that have high physiological activity at low concentrations in relation to 
certain groups of living organisms (first of all - in relation to humans, as well as in relation to plants, animals, fungi, etc.) or 
individual groups of their cells, the physiological activity of substances can be considered both from the point of view of the 
possibility of their medical use, and from the point of view of maintaining the normal functioning of the human body or 
given I specific properties (such as, for example, increased resistance to disease). 

RESULTS AND DISCUSSION 

Over the past decade and a half, events have occurred in biology that cannot be considered as truly fundamental changes 
in the way the most diverse biological systems function. We are talking about the discovery that such a low-molecular 
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compound, such as nitric oxide - NO, is one of the universal and necessary regulators of the function of cellular 
metabolism. Nitric oxide is involved in the regulation of blood vessels, inhibits platelet aggregation and their aggression on 
the walls of blood vessels, functions in the central and autonomic nervous system, regulating the activity of the respiratory 
system, gastrointestinal tract and urinary system. The breadth of the biological activity of NO weight is great [3]. Particular 
attention is paid to drugs that are generators of nitric oxide. 

In this regard, the task of synthesizing new types of N-glycosides seems to be highly relevant, since glycosylation 
increases solubility, reduces toxicity, and in some cases changes the nature of the action [4]. 

Condensation of gluco-, galacto- and mannopyranoside with p-toluidine synthesized intermediate products of the reaction 
- p-N-p-tolyl-D-glucopyranosylamine, p-N-p-tolyl-D-galactopyranosyl-amine and p-N-p-tolyl-D -mannopyranosylamine. By 
nitrosation of the above compounds with sodium nitrite, the following were obtained: p-N-nitroso-N-p-tolyl-D- 
glucopyrannosylamine, p-N-nitroso-N-p-tolyl-D-galactopyranosylamine and p-N-nitroso-N-p-tolyl-D-mannopyranosylamine. 
The structure of the synthesized compounds is confirmed by physico-chemical methods of analysis. For a theoretical 
substantiation of the formation of intermediate and target products of the above reactions of the condensation of D-gluco 
(galacto, manno) pyranoside with p-toluidine, we carried out quantum chemical calculations. 

The calculations were performed using CS MOPAC (Chem 3D Ultra-version 8.03). Before each calculation using the AMI 
(Austin Model 1) method, the compound was optimized — energy minimization, using both the molecular mechanics (MM) 
method and the quantum chemical method [5]. As a model, we selected the reaction for the synthesis of N-p-p-tolyl- 
nitroso-D-glucopyranosylamine (IV) according to the scheme: 


OH 



During the condensation of D-glucopyranosy (I) with p-toluidine, two possible ways of the reaction are considered: with the 
formation of 1 ,2-trans-g\ucos\6e (product II) and with the formation of 1,2-c/s-glucoside (product III). 

In order to determine the global minimum of the heat of formation of compounds (II and III), the dependence of the change 
in the heat of formation (AHf.) On the length of =C-N = bonds in the Rc-n =1.35-1.60 A interval was studied. With an 
increase in the Rc-n bond of more than 1.60 A, the aglycone was detached. The distance was varied in increments of 
0.05A. The dependence of the change in the heat of formation (AH f .) Of compounds (II and III) on the length of the Rc-n 
bond is shown in Figure 1. [6,7,8] 
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1.45 
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1.50 

-869.24 

1.55 

-840.95 

1.60 



Fig. 1. The dependence of the change in the heats 
of formation (AHf.) the compounds II and III of 
the length R C -n communication 
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Calculation of the heat of formation of the reaction products showed that the thermodynamically favorable structure is the 
product of structure II with AHf. = -894.94 kJ/mol, and AH re ac. = -9.27), which confirms the probability of the formation of 
1,2-frans-glucoside. The structure of the product II is confirmed by spectroscopic data. 

To describe the nitrosation process, calculations were carried out using the semi-empirical quantum-chemical technique 
AMI. The heat of formation (AHf), the final product of the reaction (IV) containing the nitroso (N = O) group, was 
calculated. The thermal effect of the reaction (AAH) and the activation energy (AAH # ) with variations in the N-N chemical 
bond length (Rn-n). 

The estimated distance between nitrogen atoms was predetermined 1.0 A longer than the bond distance in the final 
product. The variation of the Rn-n distances was carried out with an interval of 0.05 A. The dependence of the system 
energy changes (AH) on the Rn-n distances is given in Figure 2. 
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Fig. 2. Dependence of the change in the heats of formation (AHf.) Of compounds IV 
from the length of the connection R N 12 -N 39 
AAH # = 361.23 kj/mol (Energy activation) 

AAH = 274,05 kJ/mol (thermal effect of the reaction) 




The initial state of the system. The final state of the system. 

vA/ 

In the framework of the quasi-ANS-matrix CAHC-) method [9,10], a mathematical-chemical study of the derivative target 
synthesized compound was carried out: 
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The diagonal elements of the quasi-ANS matrices are the sums of the ordinal numbers of the chemical elements whose 
atoms belong to the structural fragments of molecules, the non-diagonal elements are the multiplicities of the chemical 

bonds between the structural fragments. In this way, (^NB) _ ma f r j x j s built on b as j s of the Molecule Model, 

which is an innovative approach in mathematical chemistry. _ j s an effective topological index for 

constructing correlation equations of the “structure-property” type [11]. For the above structures, the simplest model has 
been developed: 


X 


-so- 


Where: Y - denotes a structural fragment. 

X - the rest of the molecule 

Corresponding (ANB) _ ^ matr j x h as the form: 


Zx 

1 

1 

Z Y 


The table shows the values 


lg (^AHC ) 


and melting point for these compound. 
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N 

Compound 

lg ( A AHC ) 

melting p. u C 

1 . 

C 13 H 18 N 2 O 6 

3.93 

97 

2. 

C 19 H 26 N 2 O 6 

3.97 

124 

3. 

C 21 H 26 N 2 O 10 

4.13 

134 


On a computer using the least squares method, a correlation equation was constructed: 


melting p. = 185 ^S(^AHC) . 630 

Correlation coefficient is equal to: 0.981. Thus, according to Jaff's criterion, the correlation is satisfactory. 
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ABSTRACT 

Non-parametric mathematical statistics means to work out such statistic methods and criteria that are free, not dependant 
on distributive curve or distributing. The main problem of non-parametric mathematical statistics in pedagogical works is 
verifying hypotheses. 

Various hypotheses exist in pedagogical research. We’ve to pay attention to the hypotheses that are discussed on the 
basis of non-parametric mathematical statistics. There are two types of hypothesis: 

I. Hypothesis about stochastic (probable) dependence among two or more characteristics. 

II. Hypothesis about the laws of equality or difference of distributing casual quantity (which is unknown) in two or 
more characteristics. 

In pedagogical research we’ll get two types of hypotheses. 

Keywords: Non-parametric, Mathematical statistic, Pedagogical research, Hypothesis, Me Namara criteria. 
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INTRODUCTION 

Non-parametric mathematical statistics means to work out such statistic methods and criteria that are free, not dependant 
on distributive curve or distributing. Some authors consider the term “non-parametric statistics” is not good and it’s a 
weaker method than parametric one. However, nowadays these methods have become so strong that they’re almost 
similar to parametric. The first works over non-parametric statistics appeared at the end of XIX century: Pearson’s articles, 
criteria of symbols in Phisher’s work, later Fotelin and Habot published their work over plane correlation. 

There were three errors in non-parametric statistics. The first was Kolmogorov theorem in 1933. While increasing the 
volume of selection the empiric distribution function (equally to the arguments) strives to the theoretical distributing 
function by probability of equality to one. 

However, this theory is true to quantitative measurements, the second was the discovery of plane criteria by Willcocson in 
1945; the third was in 1963, when hojer and Leman used plane criteria for evaluating unknown options. 
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Let’s consider two major sums of mathematical statistics. 

I. Evaluation of options. Discuss an example. While selecting calculate arithmetical means, i.e. according to the 
arithmetical mean we’ve to evaluate the arithmetical mean of general totality. No wonder, this sum is considered only in 
parametric mathematical statistics. In non-parametric mathematical statistics not only parametric but evaluation of 
measurable quantities or treatment effects are possible. In pedagogical works we don’t meet evaluation sums. 

II. The second major sum is verification of hypothesis. We come across it in parametric as well as in non-parametric 
mathematical statistics. Consider an example. Toss a coin ten times. The emblem lands nine times and the price - once. 
Is money homogeneous? Selection is ten, general totality - numerous. 


Allot the probability. Suppose, P is probability of emblem is P=1/2, q-is probability of price and q=1/2, n- number of 
experiments in selection, m- is number of favorable cases. Binomial distribution probability would be (1) 


P /^m m n-m , s^m 

= C n p q ' where C n 


n\ 

m\(n-m)\ 


General hypothesis H 0 means that money is homogeneous, but alternative hypothesis Hi means that money isn’t 
homogeneous. 

Calculate the probability of tossing a coin, if in nine cases out often, it’ll land with an emblem up or in all ten cases.What 
would this probability be? 

P = Ci 9 0 (t) 9 (t) + Cd) 10 4) 0 = 0’0107 
2 2 2 2 


We‘ve got the probability of nine or ten cases, with an emblem up. This case is little. Suppose, we have 100 throws, then 
the probability will be equal to 1. 

This is the sum checking up hypotheses in mathematical statistics. 

MATERIALS AND METHODS 

The main problem of non-parametric mathematical statistics in pedagogical works is verifying hypotheses. Find out the 
types of hypothesis (2). 

Various hypotheses exist in pedagogical research. We’ve to pay attention to the hypotheses that are discussed on the 
basis of non-parametric mathematical statistics. There are two types of hypothesis: 

I. Hypothesis about stochastic (probable) dependence among two or more characteristics. In other words, this is 
the problem of correlation, e. g. studying physics at a higher level stochastically depends on a teacher’s qualification. 

II. Hypothesis about the laws of equality or difference of distributing casual quantity (which is unknown) in two or 
more characteristics. In this case H 0 major hypothesis means that difference between these two combinations is 
accidental Alternative Hi hypothesis, on the other hand, the difference is caused by experimental factor. In pedagogical 
research we’ll get two types of hypotheses. 

The hypothesis, according to which the difference between choices is accidental, is called the major or zero hypothesis 
and is expressed by H 0 . In common theory any number of choices is considered. In pedagogical works these two are 
enough. 

We don’t only check the hypothesis H 0 , but the results followed from that at a level of probability. H 0 either remains or is 
changed by alternative hypothesis. 

Alternative hypothesis is expressed by Hi. Alternative hypothesis means that the difference between the two choices isn’t 
accidental, i.e. is caused by non-accidental factors (e g. In pedagogical works by a new teaching method). 

Verification of this or that hypothesis in mathematical statistics, about a casual value or a phenomenon,is based on 
practically impossible principle. 

Select a certain meaning of probability, little, as usual. What the “less” means, depends on the sum. For pedagogical 
research it’d be enough to take five hundredth or sometimes one hundredth of this little meaning, i. e 5% level and is and 
1% level. The selected probability meaning is called the meaning level and is expressed by a. 
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If the probability of casual phenomenon is P<a , then such case is practically impossible. However, if such case was 
possible, we already know it would not be accidental and would be important for us. The reasons of its non-fortuity should 
definitely be found out. 

Let’s show the level of meaning noticeably. Imagine a great number of cases. E g. a big number of tossing a coin. 
Suppose, a=5. It means, while throwing it many times, we’ll make a mistake in 5 out of 100 if we say the given case is 
non-accidental. 


Consider 6= 1- a. This is a probability of non-fortuity. That's why it’s called quality of authenticity. Obviously, we need 
criteria whose quality of authenticity would be high, and the quality of meaning -low. 

Using statistical method, besides measuring method, depends on selection particularity. If in these two choices the results 
of measurements of the first selective objects’ features don’t affect the results of measurements of the second selective 
objects’ features, then these two selections are independent. If this condition isn’t fulfilled, the two selections are 
dependant, i. e. the results of the measurements of the first one affects the second measurement results. E.g. we carry 
out the inquiry twice in the same group.lt is an example of the dependence selection. Consider the method that is used 
for dependence selection. This is Me Namara criteria. 

On the basis of Me Namara we compare two selections when their research features are measured by Naming Scale. 
Consider the explanation of professional orientation at class. Put the pupils such question- what kinds of professions are 
you interested in? We’ll get some categories of answers. They are: I like, I don’t like, I’m interested in..., I’m not interested 
in.., I’ve never thought about it. In general, lots of categories might occur in the Naming Scale. The criterion is carried out 
for only such case when there are two categories in the scale. Put 0 to one of the criteria and 1 - to the other. 


Let X stand for the occasional variable( which characterizes some features of dependence selective objects at the first 
measurement) , Y will stand for the occasional variable which characterizes the same feature at the second 
measurement. Suppose, X and Y get certain meanings as a result of measurement. Specific meanings of X variable will 

be xi, x 2 , x 3 ,.x n , Specific meanings of variable Y will be y^, y 2 , y 3 ,.... y n . (xi, y\) is the result of the double measurement of 

the same features by the same student, of course on the two-category scale. On the two-category scale we’ll have the 
following couples: 0,0; 0,1; 1 ;0; 1,1. Make a table that’s called two to two (2x 2) (3). 

II Measurement 


yi=o yi=i 


c= 

CD 

E 

CD 

3 

O 

II 

a 

(0;0) 

b 

(0;i) 

C/D 

03 

CD 


c 

d 


Xi 

=1 

(i;0) 

(i;i) 



a+c 

b+d 


+b 


+d 


a 


c 


N 


In what cases are McNamara criteria possible? Consider the following cases. 

I. Suppose: 

1) Choices are accidental i. e representative; 

2) Choices are dependent, i e. two measurements are carried out in the same class 

3) Each xiyi pair is independent. It means that there is no chance for students to communicate with each other or even 
cheat. 

4) Measuring scale is the Naming Scale with two categories, such as high- low, good- bad, more- less, like- dislike. 

II. Hypotheses 

H 0 hypothesis for McNamara Criterion is formed in the following way: :P (Xi=0, yj=1)=P(xj=1, yi=0)„ so that probabilities 
are the same. It means that the difference between the two choices is accidental, i.e. isn’t caused by pedagogical 
methods. 
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Hi hypothesis is the following: P (Xi=0, yi=1 )^P(Xj=1, yi=0). These hypotheses are not the same and the difference 
between the two selection isn’t accidental, it’s caused by the pedagogical method. 


III. Statistics of criteria: 

Find the difference between two cases. The first, if b+c>20, then so called Ti criteria works as follows 


(fr-c ) 2 
b + c 


the second, if b-i- c <20, then so called T 2 criteria works T 2 =min(b,c). 


a and d stand for the cases when the characteristics doesn’t change. These pairs are indifferent to the pedagogical 
method, that’s why the criteria doesnt include it. 

IV. The rule of making decision 

Check the verity of Zero hypothesis. Choose a certain meaning level a. In pedagogical works a=0,05, but sometimes 
a=0,01. We’ll need the number b+c=n. There are the tables which indicate how criteria Ti and T 2 depend on the number 
“n” or b+ c for the given a. Find the difference between the two cases. The tables are taken according to the Binomial 
Distribution for T 2 , though x 2 Distribution law works for Ti quite effectively when the liberation quality is 1. 

From the tables we get the probability that T 2 is no more than T 2k (critical): P (T 2 <T 2k ). Consider the bilateral criteria. If 
the probability F < a/2, then H 0 would be ignored and Hi would be accepted to the level a. These tables are taken for 
n=25. 


Ti k (critics) meaning should be taken out of other tables. Ti k =3,84. When a=0,Q5amd Ti k =6,64. If a=0,01, H 0 is 
objected to the level of k and we get Hi, if the calculated Ti is more than T k , it means pedagogical method affected it. It 
depends whether b or c is more. If b >c, the influence would be positive and if b <c, it would be negative. If b=c, 
then McNamara criteria doesn’t work. 

Discuss the following sum. Find out the influence of conversations and lectures, school trips on the professional 
orientation studying. Put the question: “What’s your attitude to the physicist’s profession?” Consider the two categories of 
answers. The first - I like it, the second - I don’t like it. 150 students from different schools were questioned. The inquiry 
was accidental and it involved 20 students. The inquiry was held twice. The first was before conversations, lectures and 
school-trips and the second - after them. Let’s make the table 2x2 (4). 

II inquiry 


I I 


inquiry 


a 

b 

2 

2 

c 

d 

11 

5 

13 7 

20 


a=2; b=2; c=11; d=5 


b+ c=13< 20, i. e we use the criteria T 2k 

b=2, if T 2 coincides with the meaning of b, i. e T 2 =2. We get P=0,0011, this is the probability if T 2 gets to the 
critical area, H 0 objected. a/2=Q,025,Dr < a/2.. 

We considered the case when H 0 is objected in favor of Hi on the 5% level (a = 0,05); Pedagogical methods affected 
choosing a profession . This influence is positive, as the answers”! like it” are more. 

According to McNamara criteria the following pedagogical sums can be easily done: 

1) The influence of pedagogical process on studying process; 
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2) The research of pedagogical influence (The form of controlling knowledge) on pupils separating according to 
the level; 

3) The study of pedagogical influence on getting education. 

After studying the subject, a pedagogical experiment was carried out in order to study the influence of controlling the 
studying process by separating pupils according to levels. Two inquiries were held: 

1) Written task- test, including three questions. Each had to be evaluated by 5 points, 
a) 3; 4; 5 -to those who studied the material; b) 1; 2-to those who couldn’t study 

2) A test-with 20 questions. 13 correct answers are accepted positively; if not- evaluation is negative. 100 
students were chosen by the accidental selection Two tasks had to be done without an interval. 

Make a table 2x2 


studied 

couldn’t study 

control work 


studied 

couldn’t sts 
study 


a=63 

b=21 

c=4 

d=12 


a+c=67 b+d=33 


test 

a+b=84 

c+d=16 

100 


We get Ho hypothesis when forms of controlling knowledge doesn’t influence on students separating according to their 
level. We get Hi hypothesis when the form of controlling knowledge affects the students’ separating according their level 
of knowledge. 

b+ c = 21 +4 =25 >20 


7T = 


(b — c) 2 (21-4) 2 


= 11,56 


b + c 25 
a = 0,01,thenT lk = 6,64,1.6^ >T lk 


H 0 is objected on the level of a = 0,01 and we get Hi, i.e. all forms of controlling aren’t equal. 

CONCLUSION 

To summarize, McNamara criteria is acceptable if the two choices are dependant and the measurement is carried out on 
the Naming Scale. 
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ABSTRACT 

Classification of the risks formed because of shortage of financial providing which plays significant role in competitive 
development of the enterprise has been carried out in the paper. 

For this purpose considering financial possibilities of the enterprise new methods of risks assessment has been worked 
out. As a result of application of the offered methods risks assessment has been carried out at the end of the paper. 
Probability of becoming bankrupt has been calculated and strategic development directions of the enterprise have been 
offered. 

Keywords: enterprise risk, bankruptcy, financial providing, net benefit, capital. 

INTRODUCTION 

From the researches of foreign and national experts (96%) investigating the main reasons forming risks in the activity of 
the enterprise it becomes evident that “shortage of financial opportunities” influences significantly the rivaling development 
of the enterprise (included into economic factors). That’s why there is a necessity to work out new methods of assessment 
financial opportunities of the enterprise. 

Financial indices of the enterprise and their assessment. 

The followings are included into the assessment: 

Amount of the remainder profit at the ( net profit)disposal of the enterprise; 

Unrealized remainder profit; 

Product manufacturing and realization expenses; 

Volume of turnover capital of the enterprise; 

Measure of private capital and whole capital of the enterprise 

In the wide scope of market economy for substantiating the choice of the indices well characterizing the state of the 
enterprise authorities (expert)- included into Altman models content have been looked through. These indices: 

Ratio of net turnover capital (ki= efficient capital)/ (assets) to assets. 

The index makes possible to evaluate efficiency of enterprise assets. 

Ratio of net profit (k 2 =net profit) / (assets) to assets (the first calculation version). This coefficient shows ability of industrial 
enterprise to use its assets to get net profit. 

Ratio of profits to assets (the second calculation variant). If compared enterprise capital has various structures, correlation 
of profit to “K2” can pervert the value of the situation. Its main reason is that more the enterprise pays big percent amount 
on credit means tax applied profit amount will be less. That’s why K3 index is used “to clean” the index from the 
differences in capital structure. 

Correlation of net profit to the enterprise capital: k 4 = ( pure profit) / (private capital of the enterprise). This index 
characterizes efficiency of the investment to the capital. 

Turnover coefficient of the assets (k 5 = profit from ready product) / (assets). 

Coefficient characterizes efficiency of the industry that’s how much product will be produced and realized the existing and 
attracted means? (ability of the shown assets to generate realization of the goods) 

Correlation of the profit ( balance benefit) to total capital. (k 6 =(balance benefit) / (total capital). This index characterizes 
activity efficiency of the capital invested to the enterprise. 

Profit margin (difference) (k 7 =(pure profit) /(profit from ready product)). This index characterizes ability of gaining profit 
from all volume of the realized product in the enterprise. More is the index measure , more is the profit gained by 
stockholders. 

Profit norm (ks= ( pure profit) / ( expenses)). This index determines efficiency, existence of financial reserves durability and 
increase of rivaling. 

Finance coefficient.This coefficient describes financing structure of economical activity of the enterprise. 

10. General meeting correlation (ki 0 = (current assets) / (short - term obligations)).This coefficient mobilizing all 

turnover means shows possibility of meeting of shorter- term obligations. 

11. Special weight of the private capital in the enterprise activities (kn=(private capital) / (assets)). This coefficient shows 
the danger on investing this enterprise. 
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12. Coefficient of meeting of investment ( ki 2 = (special mean+ long= term obligation/assets)). This coefficient shows 
financing of what part of enterprise is carried out at its own means, long-term credit means, that’s stable sources. 

13. Turnover index of the private capital ( ki 3 =( profit from ready product). This coefficient makes possible to asses love of 
use turnover capital. 

Assessment of clanger degree of the enterprise bankruptcy 

For compiling prognosis model of the level of bankruptcy danger of the enterprise three independent and occasionally 
chosen bases are formed due to the finance reports of oil machine , - building enterprises in the field of countries refining 
industry. The first main data base is the base of quarter data on finance reports of the enterprises (“Balance” and “Report 
on benefits and damages”). The second data is the quarter financial reports of the enterprise (“Balance” and “Report on 
profits and damages”). This base is formed to compare its analyses results with the ones of the first base. The third is the 
base of main data (“Balance” and “ Report on benefits and damages”) [1,2] 

As a result of carried out analysis of balance structures it has been determined that 2% enterprises use long-term credits, 
91% use short-term credits, 7% enterprises don’t use credit means, but 72% enterprises are overloaded with little used 
assets. 

To increase the observations, using “plant-year” method, data on the same enterprise’s various time periods are included 
into the selections. To exclude the repeated factors in the model prepared for determining bankruptcy danger of the 
enterprise special correlation coefficients are prepared, it makes possible to see repeat of K2/K3, K2/K4, K3/K4 factors. 
That’s why K2 and K3 indices are excluded from the further analyses. For additional assessment of variability of sizes of 
modern factors and indicators depending on the choice, comparison of the sizes of 13 factors and the first and the second 
basis has been carried out [3,4] . As a result of statistic analysis of initial and calculated data, the following four-factors 
model is achieved: 

R=K1 +K4+K5+K8, (1) 

Then 1 equation is written in the following form: 

R=K1 +K2+K3+K4, (2) 

here , R- is indicator of enterprise’s bankruptcy danger: 
ki= (efficient profit) / (assets); 
k 2 = (net profit) / (private capital of the enterprise) 
ki= (profit from ready product) / (assets) 

The existing situation shows that in future we’ll suppose that factors K1, K2, K3 and K4 have equal rights on the 
bankruptcy danger of the enterprise. That’s why average measure of each factor on the collection of all enterprises is 
determined when analyzing correspondence of factors influence to compared type. Average measure of K2 factor in 
calculating of coefficients of correspondence of factors to the compared type. 

Diagrams reflecting dynamics and character of each factor of the industry enterprises and average measures for 
corresponding factors have been set up. Then each measure changing character for average measure of corresponding 
factors of all the enterprises is observed. 

During the prognosis of any period for determining probability of enterprise bankruptcy the comparative analysis with the 
closing time of the enterprise is carried out according to the average measure of corresponding factor and observed 
measure at the enterprises. 

Probably measure of bankruptcy prognosis of the enterprise has been calculated as correlation of the measure of the 
analyzed factor before the closing of the enterprise to the quantity of the liquidated enterprises. Profit norm has been 
calculated as correlation of expenses spend on the balance profit. Analysis of change dynamics of K4 factor measure 
showed that in comparison with average norm when profit norm in three quarters is more than 30%, the enterprise with 
64% probability will be liquidated during next four quarters. 

Determination the computability level of the enterprise 

The following equation can be offered when there is a danger for the enterprise with no computability and this danger 
approaches 10% 

GN min =GN 0 r *(100-30)/100=0.7*GN or (4) 

here GN m j n - is minimum profit norm when enterprise’s danger without competition approaches 100%. GN av is average 
field or average profit norm of competitors. 

The enterprise’s danger without competition analyzed because of the reduce of profit norm size can be determined as 
following. 

Rgn= GNmin / GNs (5) 

here, R pn -danger of the goods of the enterprise without competition because of the reduce of profit norm size, GN a is 
profit norm of the analyzed enterprise. 

If to assess danger of enterprise goods without competition in the relation to any competitor then instead of GN a 
competitor’s profit norm is included. 

Professor M.l. Bakanov’s methods was used to determine the influence of profit norm size chance on product 
manufacturer with the help of this methods in the case of 30% exceeding of profit norm size than in competitors, product 
price of the enterprise can be reduced 9%. It will cause the competitors to lose their manufactures. With the help of K4 



GULUSTfiN 

BLACK SEA SCIENTIFIC JOURNAL OF ACADEMIC RESEARCH 





ISSN: 1987-6521, E - ISSN: 2346 - 7541 


0 THE BALTIC SCIENTIFIC JOURNALS 


OCTOBER-NOVEMBER 2018 VOLUME 42 ISSUE 04 



SCIENTIFIC JOURNAL OF ACADEMIC RESEARCH 


factor (profit norm), quantitative analysis enterprise’s four quarter danger without competition can be assessed with 64- 
68% accuracy. 
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ABSTRACT 

The work is dedicated to innovative process, as studying sequential chain of transferring scientific knowledge into 
innovations. It is proved that innovative processes are results of innovative business and have independent institutional 
status, it is also highlighted main conceptual approach towards origination and development of innovative processes, 
structure of innovative process, definition and characterization of innovations and innovations diffusion, cycles and stages 
of main peculiarities of innovative process. The article discusses structure of innovative process and comparative 
modules, their functional consequence in order to study organizational structure of innovative entrepreneurship. 

Keywords: Innovative process, innovations diffusion, models of innovative processes, scientific technical process, 
innovators, science, innovative business, innovations. 

INTRODUCTION 

History proves that successes of economic development are based on innovations. For example, XVIII century economic 
revolution, inculcation of machines and technologies supported world leadership of Europe, USA and Canada. Asian 
countries joined the list of leaders by means of innovations in the 1990s. The whole humankind history is endless chain of 
innovation which is some kind of forward step of development. Nowadays demands for renewal temps and intensity have 
importantly increased. 

In the last decades a lot of countries’ political elite consider innovations as comparatively important and decisive factor of 
social development. 

In different periods of time scientist-economists make different interpretation about innovative process. For example: In the 
fifties of the XX century innovative process was discussed in the frames of linear model, the so-called conception of 
innovative chain. According to this conception Innovations begin with fundamental researches and end with its inculcation 
in producing process. 

French Andre Piater proves that innovative process is transformation of an idea into an object that should be sold or 
used. 

Linear model of informative process is considered from the following positions: 

Transfer of scientific or technical knowledge in the sphere of satisfaction of consumers’ requirements; 
Transformation of a product into bearer of technologies. In addition, the form of a product’s technology is defined 
after satisfaction of its maker’s requirements. 

According to the author of this work innovative process of creation of novelties can be conventionally presented as a chain 
of - science (scientific-research and experimental- constructive works) - technique (manufacturing consumption) and 
production (industrial production) - linear and parallel stages. 

Modern innovative processes have complicated structure, space-time measurement, special tendencies and dynamics of 
development. Famous researchers of science and economics call global stage of modern development “epoch of 
innovations”, and the first half of the XXI century- epoch of radical innovations which will change and transform the face of 
mankind. This epoch coincided with transfer from industrial into post-industrial society. One of the founders of post¬ 
industrial society Daniel Bell thinks that post-industrial society is new principle of social-technological organization and 
new rule of life which tightens industrial system. It pays special attention to technological order of post- industrial society. 
Basis of technological society is created by the following conditions from the point of innovations: 

-Change of mechanical, electrical and electro-mechanical systems with electronic system; 

-Miniaturization of elements, discovery of transistors, which equals discovery of steam energy; 

-Transformation of information into digital form; 

-Programmed support which enables a computer user to solve different kinds of tasks quickly; 
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- Key technology of photonic-transportation in absolutely pure glass or optical fiber in big size if digital data by means of 
lazer [Bell D., 1999] 

For today as purposeful program, priory directions of development of researches and scientific-technological complex of 
elaborations may be named the following: 

• Live systems; 

• Industry of nanosystems and materials; 

• Informational- TV-communicational systems; 

• Rational nature-consumption; 

• Energetics and energy supply. 

The very above mentioned challenges conditioned my interest towards the mentioned problem. 

The aim of the presented work is transformation of innovative processes as scientific knowledge into innovations, as 
sequential chain of development of events, scientific initiation of transformation of the whole process of innovations into 
concrete product, study of essence of innovative processes, structure, main directions of development, research of their 
cycling nature and structure of innovative process according to innovative articles. 

2. Main part. 

2.1. Innovative process as result of innovative business. 

Innovative process - is transformation of scientific knowledge into innovations, which can be discussed as sequential 
chain of development of events and meanwhile innovation is transformed into concrete product from an idea, into 
technology or service and is spread while practical usage. Differently from scientific-technical progress innovative process 
does not end with inculcation, i.e. by bringing out new goods into market. This process does not stop after inculcation or 
after spreading (diffusion), novelty undertakes completion, becomes more effective, gains consuming features that was 
unfamiliar before. 

In modern conditions innovative processes are results of innovative business which have independent institutional 
status. Innovative business needs specific kind of management, the object of which is innovative business. In broad 
understanding, innovative management is oriented on initiation of innovative processes, realization and control. 

Innovative business - is business oriented on usage and commercialization of results of scientific researches and 
elaborations. It means enlargement and consumption of nomenclature of released production (goods, service), 
improvement of their quality, technological completion of production job, their further inculcation and effective fulfilment on 
inner and outer markets. Innovative business is the whole complex of scientific, technological, organizational, financial and 
commercial events which lead us to innovations with its unity. 

Innovative process supports advancement because it enlarges abilities of producers’ goods and service as well as 
consumers’ abilities. It encourages cheapen of production and full satisfaction of increasing demands as possible. But, 
together with it, innovative process is not fulfilled in advance without definite obstacles. Such factors as sizes of 
innovations, the level of their radicalism, speed of inculcation influence on character of innovative process. The bigger 
sizes it has and the stronger is shown radical character of innovations, the more difficult is realization and development of 
innovative process. 

In table 1 is shown comparatively important differences between innovative process and stable process. 

While managing innovative processes it is important to remember impossible character of defining exactly its definite aim 
in advance. Specialists of innovative management sphere explain the mentioned feature by “weak structure of innovative 
sphere, aims of process". Resulting from its indefiniteness, with probable character of innovative process, the latter one 
combines features of researches and business, also possibility of transfer of aims, i.e. change of purposeful sphere of 
using novelties, existence of results accompanying innovative processes, possibility of a loss of actuality of innovations in 
the process of elaborating researches. 
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Table 1 


Main differences of innovative and stable processes 


Indicators of a process 

Innovative process 

Stable process 

Main final aim 

Satisfaction of new social aim 

Satisfaction of created social 
demands 

Risk while realization of target 

high 

low 

Type of process 

discrete 

continuous 

Process as management of one 
whole 

low 

high 

Possibilities of development of a 
system 

Transfer of development into newer, 
more progressive level 

Maintenance of development of 
existed level 

Inter-influence of participants’ 
interests of a process on created 
system 

Is at odds 

Bases on them 

Features of organization of process 

Flexible, structured form of system 

System based on strict, normative 
regulations 


Source: Innovative management.2007. S.d. Ilenkov . M.: Unity-Dana.p.3 

Participants of innovative process are conventionally divided into the following groups: innovators, earlier researchers, 
middle majority, conservatives. 

Innovators are called creators of innovations. As a result of elaborating and pioneer inculcating of novelties (innovations) 
they get excess profit. A clear example of an innovator can be named H. Ford, whose innovative business supported to 
get excess profit, on the basis of which was created a world famous largest auto concern. It should be considered the fact 
that on innovative products market no conditions of pure competitiveness are formed. Flere always exists monopoly, 
though temporary, but still monopoly. In terms of temporary monopoly development trend may be established, offering of 
new technology and getting monopoly profit. Flerewith, tendencies may be paid attention, technologies may be used and 
owners of basis technologies may be offered inventory materials. 

Earlier followers borrow innovations from investors, they also get excess profit and raise their competitiveness on 
condition that they will organize innovative process effectively. 

Middle majority -inculcate innovations, which already got massive recognition and spread. These entrepreneurs also can 
get higher than middle profit. 

Conservatives try to adapt innovations with considerable lagging. As a result they cannot manage to conduct their 
business successfully and in most cases are made to leave the market. So stimulated role of innovations is clear in 
economic development as getting profit by an entrepreneur on account of realization of innovations directly matches 
commercial function of any economic subject. It appears to be in the role of a stimulus so that an entrepreneur could 
activate innovative business. 

Researchers distinguish three logically proved types of innovative business: 1) simple inner-organizational; 2) simple inter- 
organizational and 3) extended. 

Simple inner-organizational process means innovative business in inner enterprise. Inter-organizational innovative 
business is innovative inter-influence of two organizations-buyer and seller of innovations. During extended innovative 
process innovation is created by orientation of market on definite segment. 
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Effective innovative business requires knowledge of main conceptual approaches towards originating and development of 
innovative processes in market conditions. 

According to the first conception (technology push- model) development is carried out by technologies and market 
appears to be in the role of passive consumer of innovative activity, it reacts on inculcating novelties in the way of forming 
demands on its results. It dominated until mid- 1960-s. According to this model innovative process begins with 
fundamental researches in big research centers and ends in the frame of selling and usage of products. So, it is simple 
linear-sequential direction in innovative process where it is in the role of a leader and accent is made on scientific- 
research and experimental-constructive works. In most researchers’ opinion this model did not reflect interrelations inside 
innovative process with all its hardness. 

The second approach (need pull-model) was worked from the second half of 1960 -s until the beginning of 1970 -s. The 
essence of this this approach is the following: Innovative process is initiated by market and is depended on changes of 
requirements, it is mainly the same linear-sequential model, but accent is moved to importance of market, on requirements 
of which scientific -research and experimental -constructive works react (reflection of hypothesis “market pressure”). 

In 1980-s the third approach spread (Coupling model) in which there was an attempt of synthesis of two approaches 
and was based on status of their priorities. Another name of this model is “chain”. Innovations here are discussed as 
dynamic process which can be modelled by feedback of inter-influence of two different types. 

From the end of 1980-s the fourth approach is activated which is known as “Japanese model of advanced 
experience”. It concentrates on parallel activity of integrated groups, also on outer horizontal and vertical links. 
Characterizing Japanese experience in innovative sphere positively, one of the famous founders of innovation 
management J. Kozminsky proves that “technological innovation process requires parallel organization of work”, as much 
should be done in different places at the same time. But in this chaos there should be linking parallel structure, which 
combines different actions and should be finished timely in order to advance continuously on technologies market by 
numerous organizations by all means. On national level it is interesting to mention multi - function Japanese approach, 
which has components to be carried out parallelly. 

On a firm level company IBM’s example is interesting, which carries out commercialization of technical innovations, in a 
way of two-stage process _by strong connection of processing and producing cycles. While one kind of products are on 
producing stage, it is necessary researchers and’ group to work on the following stage. At the same time it is necessary to 
continue working for evolutional improvement of the already existing products. 

The next fifth model of innovation process which has been developing actively since the third millennium is model of 
strategic nets. Its characteristic feature is that for successful innovative development it is necessary to combine common 
non-stop web of innovators, orderers and consumers. It is the process of carrying out scientific-research and 
experimental-constructive works using newest informational technologies, by means of which strategic links are 
established. It enables innovation process to become more manageable, predictable and effective. 

On the basis of aimed analysis of models of innovation processes a conclusion may be made that together with 
development of technologies and economics , the earlier established opinion about the fact that innovation business is 
linear- functional with numerous process, it is replaced with another opinion- innovation process is far more complicated, 
with numerous interactions and feedbacks. 

2.2. Structure of innovation process. 

Innovation process consists of the following elements: novelty, innovation and novelty diffusion (picture 1). 

Basis of innovation processes are fundamental researches. Results of fundamental researches, as a rule, is not 
structural. It is true that their importance for innovation business in techniques and technological processes is quite big, 
they don’t have goods nature, are not formed as a product of consumer values. Finally, as a result of fundamental 
researches hypothesis, theories, methods etc. are created. 
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Picture 1. Structure of innovative process. 

Source: Qoqiauri L., Qoqiauri N.,Gechbaia B. 2018. P. 101. 

Researches of applied character- it is original works, directed to getting new knowledge for solving concrete practical 
tasks. Researches of applied character define possible ways of usage of fundamental research results, new methods of 
solving methods formulated before. 

Treatments- it is systematic works, which are based on knowledge basis received as a result of scientific researches or 
practical experience and is directed to create new products or equipment, inculcation of new processes, systems or 
service or upgrading of already produced production or inculcated processes, systems or service. Theoretical are 
researches which the aim of which is new discoveries, creation of new theories, statement of new essences and 
presentations. 

Searchable are fundamental researches, the task of which is discovery of new principles of creating work-pieces and 
technologies, creation of materials unknown before and their compounds, analysis and methods of synthesis. In 
searchable works usually are the aim of carrying out works are known, theoretical fundaments are known more or less, 
but their directions are not concretized. During the process of such researches theoretical sentences are found out and 
ideas will be rejected if they are looked through. 

Practical realization of innovation business results are carried out on the marketing stage of innovation business, the main 
summery of which is organization of massive production and adoption of market, on this stage innovation becomes goods 
which will pass all traditional stages of vital cycles given to products: inculcation on market, enlargement of market, 
ripening of products and last, fall, when innovation loses its novelty character, production is stopped and , it leaves market 
and is replaced with new goods. All the above mentioned stages have their own specifics. Namely, on the stage of 
inculcating on market for small enterprises it is important problems of license and specification of production (the latter one 
is especially important while appearing on foreign markets); during market enlargement (enlargement of market sizes) 
expenses are sharply increased for gaining market, in ripening stage search of new innovations becomes actual. 

As we have mentioned in the first chapter, innovations diffusion - it is continuing process of innovations in time or in 
places of usage. As a result of diffusion the number of producers and consumers are increasing and their quality 
characteristics change as well. Speed of novelties diffusion are depended on the following factors: on decision making 
forms, means of information transfer (rule), ability of novelties consumption by subjects of social-economic system; on 
novelties characters themselves. 

Process of creation and spread of novelties (diffusion) are cyclic and consists of the following stages. They are: serial 
circulation, massive circulation, differentiation of production, imitation, service of novelties. 



GULUSTfiN 

BLACK SEA SCIENTIFIC JOURNAL OF ACADEMIC RESEARCH 











ISSN: 1987-6521, E - ISSN: 2346 - 7541 


OCTOBER-NOVEMBER 2018 VOLUME 42 ISSUE 04 


S THE BALTIC SCIENTIFIC JOURNALS 



Considering experience of other countries, structural components of innovation process may be imagined like this: 

• Academic and branch institutes, universities and scientific-research subdivisions of firms, which are responsible 
for fundamental researches and searching works, are on state finances and get other forms of state assistance. 
These organizations produce intellectual product in the forms of accounts, different documentations, inventions, 
scientific articles or carry out training of scientific stuff; 

• Technical and industrial-technical organizations which own innovative know-how, work on pilot projects, create 
and test experimental models, prepare technical description, patents, standards and regulations. These 
structures have relevant production powers, professional and technological centers; 

• Educational and teaching structures for scientific and engineering- technical staff, also qualified staff; 

• Organizations which control carrying out research and treatment and make inter-influencing coordination with 
industrial centers; 

• Consulting organizations, which carry out studying requirement on goods and service and their extension ; 

• Scientific-technical information offices which gather , prepare and spread information about perspective 
treatment. 

• Market structures which combine consumers and professionals and who are busy with topics about realization of 
products [Kuzyk B. N., Yakovets Yu.V., 2005]. 

Inter-influence scheme between structural subdivisions of innovation process is difficult and includes direct 
conducts as well as cooperation by means of mediators and distributing centers. Production created as a result 
of innovation business, service consumption and extension stages are difficult, comparatively labor-intensive and 
expensable. As it is proved by developed countries’ experience, only 15-30 % of processed technologies are 
subordinated to practical usage. 

2.3. Cyclic and staging character of innovation process. 

Any novelty can by transformed into innovation only when society acknowledge, evaluate and state appropriateness of its 
usage. Novation transforms into innovation, any kind of economic kindness, as a result of innovation process. 

According to I. Schumpeter‘s argumentation, innovation is generator of profit. It includes consequential chain of events: 
“science-technique- production” In other words, it means consequential scheme of creation of action and novelty, which 
fulfils different functions: processional, additional, basic, productive, etc. Thus, innovation process is getting novelty and its 
commercial realization. It includes not only scientific-technical treatments, production, but also exchange and 
consumption. 

Analysis of scientific literature shows that most authors fix common opinion towards “innovation process”. Innovations end 
up by inculcating new product, service, technology (process) on market. But in any case, working subjects and working 
means, especially new consuming subjects, should own consuming values. So, innovation process should be discussed in 
two views: 

First, innovation process is transformation process of novelties into new technologies; 

And second, innovation process is inculcation of new technologies in any kind of sphere or process of importantly 
improvement and perfection of existed technologies aiming production of economic prosperity, fulfilment of 
progressive changes of organization. 

Innovation process is very large sphere including unity of hard and different processes and events. Innovation business is 
more common essence and includes aims of economic subjects and innovation processes as possible. 

Basis of innovation process is vital cycle of new product: from the moment of origination of a new idea up to practical 
exploitation by consumers. According to some specialists, innovative process, as complicated multi-aspect category, may 
be discussed at least in three aspects: 

• Parallel-consequential fulfilment of scientific-research, scientific-technological, innovative, industrial 
business and marketing ; 

• Stages of innovation vital cycle from origination of an idea up to its treatment and extension; 

• Investing and funding process of treatment and extension of new types of production and service. 

• Generally, innovation process includes: inventions, new technologies, new kind of production and 
service and commercialization; industrial, financial, administrative, or other kinds of decisions; other 
results of intellectual business. 
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Contents of concrete innovation process is defined by inculcating object-new product or process. On the basis of the latter 
one two types of innovation process arte set up. 

Main peculiarity of innovation process is cyclic process and staging; their essence may be formed as following: any kind of 
new knowledge will pass full cycle in certain stages and phases until moral aging of products and processes objectivized 
in it. 

In some definitions of innovation cycle “intersected” (mixed) structure was discussed, which considers inculcation of 
experimental models of new products in enterprise 

Such tendency was characterized for innovation sphere in early years. Then 85 % of scientific- technological works were 
inculcated only in one or two enterprises, in five or more enterprises only 1-2 % of consumption was carried out. 

It should be mentioned that in the structure of innovation cycle some authors distinguish “science” and “technique” stages, 
they are used instead of “research” and “treatment”. However, such difference of opinions is non-principle, because of 
essence of mentioned elements of cycle, also content of relevant phases of these stages. 

Any kind of stage consists of separate phases, which characterizes it in two aspects: on the one hand, a part of one whole 
i.e. innovative cycle; and on the other hand, as isolated, comparatively independent element of cycle with its characteristic 
completed complexes of events. 

By considering dependence on sizes of innovation business different levels of cycles are discussed. Accordingly, 
innovation process itself is discussed in two understandings; from the position of regularity of innovative changes 
cycle forms it is unity of changes carried out in products, technique, technologies. Changes are caused by so-called 
radical novelties, namely qualitatively new production output, changes of structure of expenses, production and 
consuming conditions. According to vital cycle of concrete novelties -innovation process is the whole chain of already 
established or novelties of satisfaction of society’s new demands. 

As it is mentioned above, a lot of foreign and native economists’ works are known about cycling theory of different social 
processes. Kondratiev’s greatest contribution is famous worldwide in this sphere. In 1920s he discovered the so-called 
existence of big cycles and accordingly, he worked out the theory by this name. The essence of the latter one is the 
following: each market innovation in life causes “new cycle”, in the form of creation of unity of further second-hand 
novelties. It somehow fills the basis of cycle- modernized new product. For example, consequential change of technique 
generation (we will discuss the mentioned topic later). 

2.4. Structuration of innovation process according to stages. 

Innovation process itself. Entrepreneurship, as a process includes four stages: search of new ideas and its evaluation; 
composing business-plan; search of necessary resources; management of created enterprise. For innovative 
entrepreneurship it is appropriate to divide these stages into narrower stages. Logical chain of main stages of innovative 
processes are presented in picture 2. 
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Picture 2. Structuration of innovation process according to stages. 

Source: Qoqiauri L., Qoqiauri N., Gechbaia B. 2018. P.123. 

In innovation process separation of scientific-research, technical-technological, enterprise and commercial functions are 
defined by aims of a firm. It begins with evaluation of existed resources, definition of strategic aim and is finished with 
returning invested sources back. 

On the stage of scientific research enterprise authorship form demand on ideas, sentences, recommendations, which are 
formed as a result of inter-influence of participants of innovation process. Then stricter technological and commercial 
predictable prognosis are worked out, which in whole warrants expectable formation of technical parameters, existence 
of material sources and time expenses, reduction of risk and so on, but in case of unsuccessfulness- alternative variants 
of decisions. All these support to work out strategic plan, which becomes decisive factor in further development of 
innovations. 

Transfer of technologies means not only exchange of relevant documentation, but also tight inter-influence of scientific- 
technical centers, laboratories, subdivisions, co-operation, which take part in preliminary preparation of innovations. 

Together with finishing preparation process for scientific-technical production, participation of researchers and 
manufacturers in innovative process gradually reduces, accordingly, the character of their innovative business changes, 
on this stage researchers and manufacturers’ subdivisions are busy with rising labor productivity, reducing expenses, 
problems of minimizing risk factor. While taking products on the market, they consider feedback and market demands, 
they aim further development and perfection of products. 

Peculiarities of innovation processes, which are necessary to be considered while creating organizational-economic 
mechanism of concrete business, come from character of novelties. 

Comparatively simple model of innovation process is the result of logical division of the whole process into separate 
functional or structural parts. Namely, they are: 

Fundamental researches; 

1. Researches of applied character; 

2. Engineering- technical works 

3. Demonstration 

4. Entrepreneurship and exploitation 

5. System management 

6. Usage. 
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Comparative general model of innovation process is presented on picture 3. 



Picture 3. General model of innovation process. 
Source: 


According to this conception innovation begins with fundamental researches and ends in the sphere of product usage. 
(P.4) 



P. 4. Functional sequence of innovation process. 

Source: 

The result of innovation business is intellectual product, which may be defined as a business result in spiritual enterprise 
sphere which is aimed to satisfy its consumers’ demands (in the form of commodity or non-commodity). 

Intellectual products are: 
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Scientific-technical production - or discoveries, hypothesis, theories, conceptions, models, (product of 
fundamental researches), inventions, scientific and constructional treatments, projects, experimental samples of 
new technique, new work-pieces, production of informatics; 

Programmed product, radio and TV programs and so on; 

Culture programs. 

Let’s discuss ingredient elements of product of scientific-technical creative business in which new principles or 
construction of technical systems are carried out. Objects of inventions are equipment (machines, equipment, tools). 
Means (methods, rules, processes). Substances (materials, alloys and so on) .Usage of brand name equipment, methods 
and substances in new purpose. 

New technique is materialized scientific knowledge, which supports growth of working effectivity. With narrow 
understanding it is new, more effective working means, and with broad understanding, it is new materials, energy sources, 
technological processes, medical, social, ecological and other technique. 

We should distinguish from each other improved new technique, level of improved novelties and principally new technique 
which makes realization of basic novelties and support jump up the level of effectivity of novels and technique. 

New work-piece is production with improved or principally new consuming characters, which are created on the basis of 
scientific researches, experimental-construction and object works. Two main levels of novelty may be distinguished, 
which did not appear on the market before and inculcation of new components on market towards already brand - name 
goods. 

According to legislation, physical and juridical persons are given special rights on results of intellectual property and equal 
works or means of individualization of service-doer juridical persons (firm names, goods marks, service marks and so on). 
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ABSTRACT 

Urinary tract infections (UTIs) are the most common infections in renal transplant recipients and are considered a potential 
cause of bacteremia, sepsis, and affects graft outcomes and a major cause of morbidity and mortality. The risk for UTI 
after kidney transplantation is highest during the first year of transplantation with up to 60% . Other risk factors are 
advanced age, female sex, diabetes mellitus and vesicoureteral reflux . The incidence of drug resistant urinary pathogens 
seems to be increasing and has become a rising therapeutic challenge for clinicians. Drug resistant strains seem to have 
significant negative impact on the clinical course . 

The purpose of this retrospective study was to determine the incidence of UTI, its causative agents, and antimicrobial 
resistance pattern among renal transplant recipients. In total, 60 patients were study from 2013 to 2018, in kidney 
transplant therapy department of High Technology Medical Centre University Clinic ,Tbilisi, Georgia.Meadstreameam 
urine cultures were performed for all cases, causative microorganisms were identified and colony count was performed 
according to the standard protocol. Antibiotic susceptibility testing was then performed to determine the susceptibility 
pattern of recovered bacteria from confirmed UTIs. 

UTI was diagnosed in 19 patients(31.66%). Gram-negative bacteria were the most prevalent isolated microorganisms with 
E.coli 7(36.84%), Klebsiella pneumoniae4(21.05%),Pseudomonas aeruginosa 3(15.78%). Among Gram positives, 
Enterococcus faecalis 2(10.52%), Staphylococcus aureus 1(5.26%) . The rate of resistance to all tested antibiotics 
accorging EUCAST guidelines was high among gram-negative bacteria even against the last resort 
antibiotics(carbapenems, polymyxinE). 

In our study according to the single-centre expirience bacterial infection had no significant impact on survival by itself. We 
observed a incidence of infection with antibiotic resistant bacteria, most frequently Gram negative enteric bacilli. The 
significantly higher antibiotic resistance against cephalosporins ,trimethoprim-sulfamethoxazole, and fluorofuinolones 
groups in this study may be due to higher rate of this group antibiotic usage by people in our country , even in the 
absence of a prescription, and UTI is more common in the early years of life. Of course, this is not a surprising finding, 
since the antibiotic resistance shows an emerging increase especially among gram negative bacteria worldwide. 
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Since the pattern of the sensitivity of microorganisms to antibiotics varies over time and among different locations, 
antibiotic treatment should be initiated based on the local susceptibility test patterns which are mainly achieved by 
application of the standard bacteriological testing. 

Keywords: multiresistant bacteria, transplant recipients, antibiotics. 

INTRODUCTION 

Infectious complications remain a major cause of morbidity and mortality among transplant recipients. Urinary tract 
infection (UTI) is the most common infectious complication in kidney transplant recipients with a reported incidence of 
between 25%-75%.Despite improved surgical techniques, antimicrobial prophylaxis, new immunosuppressive therapies 
and hygiene measures in the management of transplant patients, infectious complications remain a major cause of 
morbidity and mortality in kidney transplant patients(1 -5). Kidney recipients have the highest risk of developing UTI, 
with an incidence of 0.45 episodes per 1000 days of transplant. Most episodes of UTI occur during the first 6 months 
after the transplant , being, the first month the main period of events (6). During the first month, asymptomatic 
bacteriuria (AB) occurs in 22%-71% of the patients (7,8), and symptomatic UTI in 12%-34% (9,10). The study with the 
longer follow-up time, 36 months, recorded an incidence of APN during the first 6 months of 6.4%, with an incidence of 
10% at the end of follow up. The rates of urosepsis in the first six months and 36 months from transplantation were 
0.6% and 5%, respectively (11). In a prospective study of 161 renal transplant recipients half of the episodes occurred 
in the first 44 days after transplantation (12). Risk factors of APN are: female sex, acute rejection, use of 
mycophenolate as immunosuppressor agent, age, days of bladder catheterization, genitourinary structural or functional 
abnormalities, UTI the month prior to the transplant, ureteral stent, frequent episodes of acute rejection, 
cytomegalovirus (CMV) disease, illness of the native kidney, cadaveric donor graft, urological catheter, more than 2 AB 
episodes, and advanced age of the donor(13,14). Reported risk factors of acute cystitis are: female sex, over a week of 
bladder catheterization, no preoperative prophylactic antibiotic, immunosuppressor induction, recurrent UTI before 
transplantation, acute rejection, CMV disease, AB, age, haemodialysis just after transplant (reflecting delayed graft 
function), and BMI of recipient (15). 

The latest guidelines issued by the “Infectious Diseases Society of America” state “No recommendations” can be made for 
screening, or treatment of asymptomatic bacteriuria in renal transplant recipients (16). UTIs are important not only 
because they are widespread, but they also represent a potential risk factor for poorer graft and recipient outcomes . 

A review of the literature clearly illustrates the paucity of data from developing countries , and periodic evaluation of the 
results is linked to successful outcomes in renal transplants. Furthermore, incidence of infections with nosocomial origin 
with multiple antibiotic resistance among transplant recipients has been emerging. Increased nosocomial bacterial 
resistance has emerged not only for Gram positive bacteria, such as Staphylococcus aureus and Enterococcus spp., but 
also for Gram negative bacteria (17). 

The purpose of this retrospective study was to determine the incidence of UTI, its causative agents, and antimicrobial 
resistance pattern among renal transplant recipients in a kidney transplant therapy department of High Technology 
Medical Centre University Clinic ,Tbilisi, Georgia . 

Material and Methods: 

In total, 60 patients patients consist of 31 (51,66%) men and29(48.33%) women medical records were study from 2013 to 
2018, in kidney transplant therapy department of High Technolo gy Medical Centre University Clinic ,Tbilisi, Georgia. The 
patients’ age ranged from 5-67 years . Confirmed UTI was defined as the presence of one of the following signs or 
symptoms: fever, urine frequency, dysuria or suprapubic tenderness, together with a positive urine culture (10 5 cfu/ml) and 
pyuria (10 white blood cells/mm 3 ). General urinalyses were conducted several times daily and, bacteriological analysis 
were performed when leukocytes were up to 10 per microscopic field . Midstream Urine and urine sample obtained from 
catheter were culture on Columbia agar with 5% sheep blood (biomerieux,France) and MacConkey agar 
(biomerieux,France) and Sabouraud dextrose agar. For manual microorganism identification to the species level, 
bioMerieux’s API identification products were used for identification of Gram positive and Gram negative bacteria and 
yeast(api20E, api 20NE,apiStaph, apiStrep 20,api 20C AUX)colony count were done as per standard protocol (12). 

Positive urine cultures were processed for antimicrobial susceptibility testing on Mueller-Flinton agar plates, using the 
Kirby-Bauer disk diffusion method, according to the EUCAST guideline (14). Gram-negative bacteria were evaluated 
against piperacilline+tazobactam, amikacin, nitrofurantoin, fosfomycine, cotrimoxazol, gentamycin, ceftriaxon, 
cefuroxime,ceftazidime,cefotaxime,nalidixic acid, cefepime,ciprofloxacin, levofloxacine, moxifloxacine, meropenem, 
imipenem. (Bio-Rad). Minimal inhibitory concentrations (MICs ) were used for determine antimicropbial suscebtibility 
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against colistin. Colistin diffuse poorly into agar, creating potentially inaccurate Etest and disk diffusion results, and testing 
by these methods is not recommended. 

Results: UTI was diagnosed in 19 patients(31.66%). Gram-negative bacteria were the most prevalent isolated 
microorganisms with E.coli 7(36.84%), Klebsiella pneumoniae 4(21.05%),Pseudomonas aeruginosa 3(15.78%). Among 
Gram positives, Enterococcus faecalis 2(10.52%), Staphylococcus aureus 1(5.26%) .Candida albicans was isolated in 1 
case. 

According to the results from the susceptibility testing, the rate of resistance to all tested antibiotics was higher 
in Klebsiella pneumoniae and Pseudomonas aeruginosa, compared to Escherichia coli .The most common resistance 
were seen against cephalosporins, trimethoprim-sulfamethoxazole and fluoroquinolones .Carbapenem resistance were 
seen in 3 cases. In two case isolate were Pseudomonas aeruginosa, in one case Klebsiella pneumoniae.Colistin 
resistance were not detected. 

Conclusion: In our study according to the single-centre expirience bacterial infection had no significant impact on survival 
by itself. We observed a incidence of infection with antibiotic resistant bacteria, most frequently Gram negative enteric 
bacilli. The significantly higher antibiotic resistance against cephalosporins ,trimethoprim-sulfamethoxazole, and 
fluorofuinolones groups in this study may be due to higher rate of this group antibiotic usage by people in our country , 
even in the absence of a prescription, and UTI is more common in the early years of life. Of course, this is not a surprising 
finding, since the antibiotic resistance shows an emerging increase especially among gram negative bacteria worldwide. 

Since the pattern of the sensitivity of microorganisms to antibiotics varies over time and among different locations, 
antibiotic treatment should be initiated based on the local susceptibility test patterns which are mainly achieved by 
application of the standard bacteriological testing. 
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ABSTRACT 

There are technological, constructive, structural, schematic, structural, structural-algorithmic and algorithmic methods for 
linearizing the transformation characteristics of measuring instruments [1-10]. 

Only algorithmic methods, based on the processing of measurement information obtained from the measuring system (1C) 
can meet the requirements imposed on the linearization methods, excluding the need for using high-precision model 
measures and disabling the measured value from the input of the 1C and interference in the structure and principles of 
their construction [1 -4,6,8]. 

Known algorithmic methods of linearization require the reproduction of a non-linear function, the inverse of the 1C 
transformation function or the non-linear correction function [5-7,9,10]. 

The proposed multiplicative linearization method based on the introduction of correction factors for the analytically 
determined and memorized microprocessor in the memory of the microprocessor for each part of the partition of the 
transformation characteristic is considered in the article. 

The essence of the multiplicative method is that the nonlinear characteristics of TS are divided into parts in the ordinate 
axis. For each division part, in order to approximate it the value on linear characteristic (Z*= X) which is the bisector of 
Decart coordinating system, the correction coefficient to which the output quantity of TS is to be multiplied is defined. 
Thus, in each division part the non-linear characteristic of TS is rotated to the linear characteristic, and the corrected 
characteristic obtains the form of the curvilinear-shaped function in the boundaries of division parts. 

The situation where the corrected characteristics of TS is based on the linear characteristic depends on the values of 
correction coefficients. The correction coefficients are determined from the condition providing the equality of positive and 
negative deviations of linear characteristic of the corrected section of non-linear characteristics in each division boundary. 
This method eliminates the need to reproduce non-linear functions, differs by its applicability to a wide class and methods 
for specifying non-linear characteristics, has no limitations on the degree of their nonlinearity, and excludes operations for 
subtracting the initial values of the output value of the 1C and allows solving the problem of distributing computational 
resources between the functional blocks of information -measuring and control systems. 

Keywords: measuring system, measuring instruments, linearization, transformation function, transformation 
characteristic, correction, corrective coefficient, multiplicative method, fragmentation partition. 

REZUME 

Olgme vasitolerinin gevirme xarakteristikasmi xettilegdiren texnoloji, konstruksiya, sxem, struktur, struktur-alqoritmik ve 
alqoritmik xettilegdirme usullari movcuddur [1-10]. Yalmz olgme sisteminden (OS) alinmig olgme informasiyasimn emal 
olunmasina esaslanan alqoritmik usullar xettilegdirme usullarina qoyulan- yuksek deqiqliye malik olan numunevi 
olgulerden istifade olunma, olgulen kemiyyetin OS-in giriginden ayrilma ve onlarin strukturuna ve qurulma prinsipine 
mudaxile olunmasi ehtiyaclarinin aradan qaldirilmasi teleblerine ve cavab vere biler [1-4,6,8]. 

Melum olan alqoritmik xettilegdirme usullari OS-in gevirme funksiyasina eks olan qeyri-xetti funksiyamn, ve yaxud 
korreksiyaedici qeyri-xetti duzelig fuhksiyasinin yaradilmasim teleb edir [5-7,9,10]. 

Meqalede OS-in gevirme xarakteristikasmin her bir bolme pargasi ugun ededi qiymeti analitik yolla teyin edilen ve 
mikroprosessorun yaddaginda saxlamlan korreksiyaedici duzeliglerin olgme neticesine daxil edilmesine esaslanmig teklif 
olunan multiplikativ xettilegdirme usuluna baxilir. 

Multiplikativ usulun megzi ondan ibaretdir ki, OS-in qeyri-xetti xarakteristikasi ordinat oxu uzre pargalara bolunur. Her 
bolme pargasi ugun onu Dekart koordinar sisteminin tenboleni olan xetti (Z = X) xrakteristikasi uzerindeki qiymete 
yaxinlagdirmaq meqsedi ile OS-in gixig kemiyyetinin vurulmali oldugu korreksiya emsali teyin edilir. Belelikle, her bolme 
pargasi daxilinde OS-in qeyri-xetti xarakteristikasi donderilerek xetti xarakteristikaya yaxinlagdirilir ve korreksiya olunmug 
xarakteristika bolme pargalari serhedlerinde kesilen pargalarla-eyrixetli funksiya formasmi alir. 

OS-in xarakteristikasmin korreksiya olunmug pargalarmin xetti xarakteristikaya nezeren aldigi veziyyet korreksiya 
emsallarimn qiymetinden asildir. Korreksiya emsallarmin qiymeti her bir bolme serhedlerinde qeyri-xetti xarakteristikanm 
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korreksiya olunmug hissosinin xotti xarakteristikadan musbat va manfi igroli yayinmalarinin barabarliyini tamin edan 
gortdon tayin edilir. 

Bu usul qeyri-xatti funksiyalarin yaradilmasi ehtiyacim aradan qaldirir, genig sinif qeyri-xatti xarakteristikalar va onlarin 
verilmasinin muxtalif usullari ugun tatbiq edila bilmasi ila farqlanir, onlarin qeyri-xattilik daracasina mahdudiyyatlar qoymur, 
elaca da OS-in gixig kamiyyatinin baglangic qiymatinin gixilmasi uzra amaliyyatlari istisna edir va hesablama resurslarinin 
informasiya-olgma va idaraetma sistemlarinin funksional bloklari arasinda paylanmasi masalasini hall etmaya imkan verir. 
Agar sozlar: olgma sistemi, olgu alatlari, lineerlagma, transformasiya funksiyasi, transformasiya xarakteristikasi, duzolig, 
duzaldici amsal, garpma usulu, pargalanma bolmasi. 

PE3KDME 

CymecTByiOT TexHonomnecKMe, KOHCTpyKTMBHbie, cxeMHbie, CTpyKTypHbie, CTpyKTypHO-anropMTMMHecKMe m 
anropMTMMHecKne MeTOflbi nmeapmaixm xapaKTepMCTMKM npeo6pa30BaHMfl cpeflCTB M3Mepem/m [1-10]. 

TonbKO anropMTMMHecKne cnoco6bi, ocHOBam-ibie Ha o6pa6oTKy M3MepMTenbHOM MHcjDopMaqMM, nonyneHHOM ot 
M 3MepnTenbHOM CMCTeMbi (l/IC), MoryT OTBenaTb npefl^BnaeMbiM k cnoco6aM nnHeapi/i3auMM Tpe6oBaHMHM, KaK 
MCKJIKDHeHMe HeobxOflMMOCTM MCn0J1b30BaHMfl BbICOKOTOHHbIX 06pa3l40BblX Mep, OTKJlKDHeHMfl M3MepfleMOM BeTlMHMHbl OT 
Bxofla l/IC m BMeLuaieribCTBa b CTpyKTypy m npMHUMnbi mx nocTpoeHMH [1-4,6,8]. 

l/l3BecTHbie anropi/iTMHHecKi/ie cnoco6bi jii/iHeapn3aum/i Tpe6yiOT BOcnpoM3Be,qeHMfl HeriMHei/iHOM c|DyHK 141/1 i/i, obpaTHOM 
cjDyHKUHM npeo6pa30BaHM?i l/IC hum HeriMHeMHOM cfcyHKUMM KoppeKTi/ipyiOLneM nonpaBKM [5-7,9,10]. 

B CTaTbe pacciviaTpMBaeTCfi npefliioweHHbiM MyjibTMnnMKaTMBHbiM cnoco6 JiMHeapM3aqMM, ocHOBaHHbiM Ha BBe,qeHMM b 
pe3ynbTaT M3MepeHM?i l/IC aHariMTMHecKM onpeflermeMbix m 3anoMMHaeMbix b naMHTM MMKponpoqeccopa 
KoppeKTMpyiOLUMx KoacjDcjDMLiMeHTOB fln n Ka>Kfloro ynacTKa pa36neHM5q xapaKTepi/iCTMKM npeo6pa30BaHM?i. 

CymHOCTb MyjibTMnnMKaTi/iBHoro cnocoba JiMHeapM3auMM 3aKriK)HaeTCfl b tom, hto HermHeMHaa XapaKTepMCTMKa l/IC 
pa36nBaeTCfl Ha ynacTKM no ocm opflMHaT. flna Ka>Kfloro ynacTKa pa36neHM5q onpeflermeTca KoppeKTMpyKDLUMM 
KOacjDCjDMUMeHT, Ha KOTOpyKD Heo6xOflMMO yMHO>KMTb BbIXOflHyK) BeJlMHMHy l/IC C qeilbK) npn6jlM>KeHM5q ee K 
cooTBeTCTByiOLneMy 3HaneHMK) Ha jimhcmhom xapaKTepMCTMKe flBrmKDLuei/icfl 6ncceKTpncoM fleKapTOBOM CMCTeMbi 
KOopflMHaT (Z = X). TaKMM o6pa30M, Ha Ka>KflOM ynacTKe ocymecTBJifleTCfl noBopoT m cbriMweHMe xapaKTepMCTMKM Cl/I k 
JlMHeMHOM, M CKOppeKTHpOBaHHa^l XapaKTepMCTMKa MMeeT BMfl KyCOHHO-Kpi/IBOJIMHei/iHOM CjDyHKUMM C pa3pblBaMM Ha 
rpaHMqax ynacTKOB pa36neHM?i. 

Pacnono>KeHMe CKoppeKTMpoBaHHbix ynacTKOB xapaKTepMCTMKM l/IC OTHOCMTeribHO timhcmhom 38bmcmt ot BermHMHbi 
KoppeKTMpyiOLUMx KoactDcfDMUMeHTOB. KoppeKTMpyHDLUMe ko3c|3c|dm 141/1 eHTbi onpeflen^HDTca M 3 ycnoBMa, o6ecneHMBaK)Lnero 
paBeHCTBO nono>KMTejibHoro m OTpMqaTenbHoro otk/iohchma CKoppeKTMpoBaHHoro ynacTKa HeriMHeMHOM 
xapaKTepMCTMKM ot TiMHeMHOM xapaKTepMCTMKM, Ha rpaHMuax Ka>Kfloro ynacTKa pa 3 bMeHMfl. 

3T0T Cn 0 C 06 n03B0JlfleT MCKJlJOHMTb Heo6xOflMMOCTb BOCnpOM3Be,qeHMfl HeilMHeMHblX CjDyHKUMM, OTJlMHaeTCa 
npMMeHMMOCTbK) k LUMpoKOMy KJiaccy m cnoco6aM 3a,qaHMfl HenMHeMHbix xapaKTepMCTMK, He MMeeT orpaHMHeHMfl Ha 
CTeneHb mx HenMHeMHOCTM, a Taioxe MCKmonaeT onepaqMM no BbNMTaHMio HananbHbix 3HaneHMM BbixoflHOM BeriMHMHbi l/IC 
m no3BormeT peniMTb 3aflany pacnpefleneHMjq BbNMcnMTenbHbix pecypcoB Mex<fly cjDyHKUMOHanbHbiMM Ohoiomm 
MHC)DOpMai4MOHHO-M3MepMTenbHblX M ynpaBJl^lOL^MX CMCTeM. 

KnjoneBbie cnoBa: M 3 MepMTenbHa 5 q CMCTeMa, M 3 MepMTenbHbie npM 6 opbi, nMHeapM 3 auM 5 q, cjDyHKUM^ npeo 6 pa 30 BaHMa, 
XapaKTepMCTMKa npeo 6 pa 30 BaHM?i, KoppeKUMa, KoppeKTMpyioinMM KoacjDcjDMqMeHT, MynbTMnnMKaTMBHbiM MeTOfl, 
cjDparMeHTauMOHHbiM pa 3 flen. 

INTRODUCTION 

Problem statement 

Measuring instruments designed for operating as part of information-measuring systems or with digital measuring 
instruments are subject to increased requirements with respect to the linearity of their transformation characteristics. This 
is due to the fact that the nonlinearity of measuring instruments transformation characteristic leads to the appearance and 
accumulation of additional errors in further linear transformations, complicates the algorithm for determining and 
representing the value of the input quantity in its units. 

The task of linearization is to reduce the nonlinear part to such a value that, with an admissible error, the transformation 
characteristic of measuring systems (MS) can be represented as a linear function. 

In order to combine linearization operations and present the result of a digital measurement of an input quantity in its units, 
it is necessary to approximate the transformation characteristic of MS to a linear characteristic with a coefficient equal to 
one, for example, Z * = X. 
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Analysis of recent research and publications 

There are technological, constructive, schematic, structural, structural-algorithmic and algorithmic methods of linearization 
characteristics of MS transformation [1-10]. 

Technological, structural, schematic, structural and structural-algorithmic methods do not meet the demands for linearizing 
the non-linear characteristics of MS without the need for highly accurate standard measures and disconnecting the 
measured value from the input and interfering with the structure and principles of MS construction [1 -4,6,8]. 

Only algorithmic methods, based on the processing of measurement information obtained from MS, and not involving the 
introduction of additional functional units or elements into its structure, can meet the above mentioned demands. 

Formulating the purpose of the article. The aim of the article is to propose an algorithmic multiplicative linearization 
method based on the processing of measurement information, which is applicable to a wide range of classes and methods 
for specifying nonlinear transformation characteristics, without limiting their nonlinearity degree. 

The main material statement 

The introduction of microprocessors into the composition of measuring devices increases the possibility of using 
algorithmic methods to improve their metrological characteristics and expand their functionality. 

One of the common algorithmic method of linearizing the nonlinear characteristic of MS transformation Z = f (X) is the 
method of reciprocal nonlinear transformation. The basis of this method is the following ratio: 

F 1 (Z) = f 1 [f(X)] = X (1) 

Here, X is a measurable quantity; f (X) is the nonlinear characteristic of the measuring instrument transformation; f (Z) is 
the inverse nonlinear transformation of the MS output value. 

As it is seen from the equation (1), the application of this method provides for performing a non-linear transformation 
operation on the MS output value [7, 9, 10]. 

Another algorithmic linearization method is based on introducing a nonlinear correction function AZ(X) = f(X) - X, obtained 
as the difference between the nonlinear Z = f (X) and the desired linear transformation function Z * = X to the MS output 
value: 

f(X) - AZ(X) = f(X) - [f(X) - X] = X (2) 

As it is seen from equations (1) and (2), the well-known algorithmic methods of linearization require the reproduction of a 
nonlinear function, the inverse of MS transformation function, or a nonlinear difference function [5-7, 9, 10]. In addition, 
the implementation of the second method is much more complicated in cases where the nonlinear and desired linear 
characteristics intersect due to the difference in the difference function signs before and after the intersection point. 

The article considers the proposed multiplicative linearization method, which eliminates the need to reproduce nonlinear 
functions that are based on analytically introducing numerical corrections to the measurement result and stored in the 
microprocessor memory for each fragmentation partition of the MS characteristic. 

The essence of the multiplicative method of linearization is explained by a graphical construction, shown in Fig.1. The 
nonlinear characteristic of the MS Z = f (X) is divided into sections along the axis of ordinates Z. For each fragmentation 
partition, a correction factor Mi is determined, to which the output value of the MS must be multiplied in order to 
approximate it to the corresponding value on the linear characteristic Z * = X. 

Fig. 1 shows a linearized multiplicative part of a nonlinear characteristic. 
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Fig.l. Linearized multiplicative method of nonlinear 
characteristics part 


Fig. 1 represents the function cpi (X) = f (X) ■ Mi denoting the linearized multiplicative section of the nonlinear characteristic, 
where Mi is the corrective multiplicative coefficient for linearizing the section of the nonlinear characteristic of the MS in the 
interval [Xm, Xi ]. 

Similarly, the linearization of the remaining sections of the MS nonlinear characteristics is constructed. 

Thus, at each site, the rotation and convergence characteristics of the MS to a linear one is performed, and the corrected 
characteristic has the form of a piecewise curvilinear function with discontinuities at the boundaries of the partition sites. 
The position of the corrected areas of the MS characteristic relative to the linear depends on the magnitude of the 
corrective coefficients. 

Depending on the initial position of the nonlinear and linear characteristics, the corrective coefficient Mi may acquire 
values of more or less units. If the MS characteristic is located above the linear characteristic, then Mi <1, otherwise - Mi> 
1 . 

In case when the output value has an initial value (X = 0; Z t 0), for the optimal position of the corrected areas relative to 
the linear characteristic, the condition should be satisfied as follows: 


±Mj tfa-d + Xi-i = ±Xj + Mj ' fC x i) = &nu 


( 1 ) 


Here, the upper signs refer to the characteristics of convexity upwards (/ < 0), and the lower signs refer to convexity 


downwards (f "> 0). Condition (1) means that the positive and negative deviations of the corrected area of the nonlinear 
characteristic from the linear characteristic should be equal at the boundaries of each fragmentation partition. 

From (1), for characteristics with convexity upwards or downwards, the equation for the corrective coefficient is obtained 
as follows: 


Mj = 




( 2 ) 


Substituting (2) into (1) for the upper boundary of the fragmentation partition along the abscissa axis and the ordinate axis, 
the following expressions are obtained, respectively: 

{Xj-1 f[*i) ± Emi • [f(Xj) + (3) 

Zi = f (Xi> 

In expression n (3), x_i and £ m i are known, since the beginning and end of the operating range of the characteristics of 
each MS and the allowable maximum value of e Mfl0n are known in advance. 

After some transformations from (1), the following expression is obtained to determine the methodological error: 



GULUSTftN 

BLACK SEA SCIENTIFIC JOURNAL OF ACADEMIC RESEARCH 


/ 













ISSN: 1987-6521, E - ISSN: 2346 - 7541 


© THE BALTIC SCIENTIFIC JOURNALS 



OCTOBER-NOVEMBER 2018 VOLUME 42 ISSUE 04 


= ± i ' PWj • Af (sj) - Jtaj] (4) 

Af {x{) = f(Kj) - is the increment of the nonlinear characteristic on i site; 

Axj = Xj — is the increment of the linear characteristic Z * = X on i site. 

According to the multiplicative method, the mathematical model of the linearization process is as follows: 

Z«i = -WjCZ) * 2 ■ Mi 


Here: Z is the output value of the MS; 

coi (Z) is a logical function if the condition Z e [ Zm; ZJ, coj(Z) = 1, otherwise ooi (Z) = 0 
Mi is the multiplicative coefficient, the corrective result of MS measuring within the i fragmentation partition characteristic; 
Z«i is the corrected value of the measurement result of MS. 

Functional-structural model of the multiplicative nonlinear linearization method characteristics of the MS has the form 
shown in Fig.2. 


Zki - Z ' Mi 



Fig. 2. The functional-s?^i((ftliraJmodel of the 


multiplicative linearization method 


The content of functional operators is explained as follows. 

io(Z) is transmission of the measurement result to the microprocessor device to perform the multiplication and comparison 
operation; 

ii(S:Zj); i = 1, S is the storage in memory of the fragmentation partition boundaries values of the nonlinear characteristic Z 
= f ( x ); 

i 2 (Zj), i 5 (Mi), i 7 (Z K ) is transmission of the fragmentation partition boundaries values for comparison with the output value of 
MS, the numerical values of the corrections and the measurement result corrected in MP for the corresponding modules; 
i 3 (CR: Z, Zj) is comparison of the output value of MS with fragmentation partition boundary values Zi; 

U (S: Mi); i = 1, S is the storage in memory of the values of the correction coefficients for fragmentation partition of the 
non-linear characteristic; 

l 6 (ri:Mj; Z) denotes the fulfillment of the computational multiplication operation between the correction coefficient Mi and Z; 
Is (R:Z k ) is a digital indication of the corrected value of MS the measurement result. 

Thus, using multiplicative method on a microprocessor in the linearization process of MS nonlinear characteristics, the 
following operations are performed. 

1. Storage of the values Zi corresponding to fragmentation partition boundaries of the nonlinear characteristic Z = f (X) and 
the correction coefficients (Mi). 

2. Determining the number of (i) fragmentation partition characteristic, the limits of which corresponds the current value of 
the output value of the measuring system Z e [ Zm; ZJ. 

3. Performing a computational multiplication operation between the correction coefficient Mi and the output value Z of the 
measuring system. 

In order to determine the number of the site, the current value of the measured value is alternately compared with the 
boundary values stored in the microprocessor memory. When the condition Zm < Z < Zj is fulfilled, the logical function 
becomes equal to unity, cos(Z) =1, which indicates the determination of the number of the area within which one can find 
the value of the measured value. After that, from the memory of the microprocessor, the correction coefficient Mi is 
selected, corresponding to this fragmentation partition number. The corrected value Z K is obtained by performing a 
computational multiplication operation between the correction coefficient Mi and the output value Z of the measuring 
system in accordance with the multiplicative linearization method. 
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CONCLUSION 

The proposed multiplicative linearization method based on the processing of measurement information differs by its 
applicability to a wide class and methods of defining nonlinear characteristics of MS transformation and has no restrictions 
on the appearance and degree of their nonlinearity, as well as excludes operations on subtracting initial values of the MS 
output value. The use of this method also allows to solve the problem of distributing the computing resources between the 
functional units of information-measuring and control systems. 
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Associate Professor in Business Administration 
Salim A alghamdi 

Taif University. Head of Accounting and Finance Dept. PhD Accounting 


Serbia 

Aleksandra Buha 

University of Belgrade. Department of toxicology "Akademik Danilo Soldatovic", Faculty of Pharmacy 
Jane Paunkovic 

Faculty for Management, Megatrend University. Full Professor. PhD, Medicine 
Jelena Purenovic 

University of Kragujevac . Faculty of Technical Sciences Cacak . Assistant Professor. PhD in NM systems. 


Sultanate of Oman 

Nithya Ramachandran 

Ibra College of Technology. Accounting and Finance Faculty, Department of Business Studies. PhD 
Rustom Mamlook 

Dhofar University, Department of Electrical and Computer Engineering College of Engineering. PhD in Engineering / Computer 
Engineering. Professor. 


Sweden 

Goran Basic 

Lund University. Department of Sociology. PhD in Sociology. Postdoctoral Researcher in Sociology. 


Turkey 

Muzaffer Sanci 

University of Health Sciences. Tepecik Research and Teaching Hospital. Clinics of Gynecology and Obtetrics Department of Gynecologic 
Oncologic Surgery. Assocciated Proffesor. 
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Vugar Djafarov 

Medical school at the University of Ondokuzmayis Turkey. PhD. Turkey. 

Yigit Kazancioglu 

Izmir University of Economics. Associate Professor, PhDin Business Administration. 


UK 

Alan Sheldrake 

Imperial Collage. London University. Electrical Power Engineering Consultant. PhD 
Christopher Vasillopulos 

Professor of Political Science at Eastern Connecticut State University. PhD in Political Science and Government. 

Frances Tsakonas 

International Institute for Education Advancement. Ceo & Founder. PhD in Philosophy. 

Georgios Piperopoulos 

Northumbria University. Visiting Professor, Faculty of Business and Law Newcastle Business School. PhD Sociology and Psychology. 
Mahmoud Khalifa 

Lecturer at Suez Canal University. Visiting Fellow, School of Social and Political Sciences, University of Lincoln UK. PhD in Social and 
Political Sciences 
Mohammed Elgammal 

Qatar University. Assistant Professor. PhD in Finance. 

Stephan Thomas Roberts 

BP Global Project Organisation. EI&T Construction Engineer. Azerbaijan Developments. SD 2 Onshore Terminal. Electrical engineer. 


Ukraine 

Alina Revtie-Uvarova 

National Scientific Center. Institute of Soil Structure and Agrochemistry named Sokolovski. Senior Researcher of the Laboratory, 
performing part-time duties of the head of this laboratory. 

Alla Oleksyuk-Nexhames 

Lviv University of Medicine. Neurologyst at pedagog, pryvaty refleksoterapy. MD PD. 

Anna Kozlovska 

Ukrainian Academy of Banking of the National Bank of Ukraine. Associate Professor. PhD in Ecomomic. 

Bogdan Storokha 

Poltava State Pedagogical University. PhD 
Dmytro Horilyk 

Head of the Council, at Pharmaceutical Education & Research Center. PhD in Medicine. 

Galina Kuzmenko 

Central Ukrainian National Technical University, Department of Audit and Taxation, Associate Professor.PhD in Economiy. 

Hanna Huliaieva 

Institute of Microbiology and Virology, NASU, department of phytopatogenic bacteria. The senior research fellow, PhD in Biology. 

Irina Skripchenko 

Dnepropetrovsk State Academy of Physical Culture and Sports. Department of Water Sports. Associate Professor. PhD. 

Katerina Yagelskaya 

Donetsk National Technical University. PhD 
Larysa Kapranova 

State Higher Educational Institution «Priazovskyi State Technical University» Head of the Department of Economic Theory 
and Entrepreneurship, Associate Professor, PhD in Economy, 

Lesia Baranovskaya 

National Technical University of Ukraine "Kyiv Polytechnic Institute", PhD, Associate Professor. 

Lyudmyla Svistun 

Poltava national technical Yuri Kondratyuk University. Department of Finance and Banking. Associated Professor. 

Mixail M. Bogdan 

Institute of Microbiology and Virology, NASU, department of Plant of viruses. PhD in Agricultural Sciences. 

Nataliya Bezrukova 

Yuri Kondratyuk National Technical University. Associate Professor, PhD in Economic. 

Oleksandr Voznyak 

Hospital “Feofaniya”. Kyiv. Head of Neureosurgical Centre. Associated Professor 
Olena Cherniavska 

Poltava University of Economics and Trade, Doctor of Economical Sciences. Professor 
Olga F. Gold 

Ukrainian National University named l.l. Mechnikov. PhD 
Roman Lysyuk 

Assistant Professor at Pharmacognosy and Botany Department at Danylo Halytsky Lviv National Medical University 
Stanislav Goloborodko 

Doctor of Agricultural Sciences, Senior Researcher. Institute of Agricultural Technologies of Irrigated Agriculture of the National Academy 
of Agrarian Sciences of Ukraine 
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Svetlana Dubova 

Kyiv National University of Construction and Architecture. Department of Urban Construction. Associate Professor. PhD in Technical 
Sciences. 

Victoriya Lykova 

Zaporizhzhya National University, PhD of History 
Victor P. Mironenko 

Doctor of Architecture, professor of department "Design of architectural environment", Dean of the Faculty of Architecture of Kharkov 
National University of Construction and Architecture (KNUCA), member of the Ukrainian Academy of Architecture 
Yuliia Mytrokhina 

Donetsk National University of Economics and Trade named after Mykhaylo Tugan-Baranovsky., PhD in Marketing and Management. 
Associate Professor 
Yulija M. Popova 

Poltava National Technical University named Yuri Kondratyuk. PhD in Ecomomic. Assiciated professor 

Crimea 

Lienara Adzhyieva 

V.l. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (branch). PhD of History. Associate Professor 
Oksana Usatenko 

V.l. Vernadsky Crimean Federal University. Academy of Humanities and Education (branch). PhD of Psychology. 

Associate Professor. 

Oleg Shevchenko 

V.l. Vernadsky Crimean Federal University, Humanities and Education Science Academy (branch), Associate Professor. PhD in Social 

Philosophy 

Tatiana Scriabina 

V.l. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (filial branch). PhD of Pedagogy. 

Associate Professor 


United Arab Emirates 

Ashok Dubey 

Emirates Institute for Banking & Financial Studies, Senior faculty. Chairperson of Academic Research Committee of EIBFS. 

PhD in Economics 
Hafiz Imtiaz Ahmed 

Assistant Professor & Director of Professional Enrichment, New York Institute of Technology (NYIT), Abu Dhabi. PhD inAccounting & 
Finance. 

Haitham Hobanee 

College of Business Administration, Abu Dhabi University, PHD. 


USA 

Ahmet S. Yayla 

Adjunct Professor, George Mason University, the Department of Criminology, Law and Society & Deputy Director, International Center for 
the Study of Violent Extremism (ICSVE), PhD in Criminal Justice and Information Science 
Carol Scott Leonard 

Presidential Academy of the National Economy and Pubic Administration. National Research University - Higher School of Economics. 
Russian Federation 
Christine Sixta Rinehart 

Academic Affairs at University of South Carolina Palmetto College. Assistant Professor of Political Science. Ph.D. Political Science 
Cynthia Buckley 

Professor of Sociology at University of Illinois. Urbana-Champaign. Sociological Research 
Medani P. Bhandari 

Akamai University. Associate professor. Ph.D. in Sociology. 

Mikhail Z. Vaynshteyn 

Lecturing in informal associations and the publication of scientific articles on the Internet. Participation in research seminars in the "SLU 
University" and "Washington University", Saint Louis 
Nicolai Panikov 

Lecturer at Tufts University. Harvard School of Public Health. PhD/DSci, Microbiology 
Rose Berkun 

State University of New York at Buffalo. Assistant Professor of Anesthesiology, PhD. MD 
Tahir Kibriya 

Director technical / senior engineering manager. Black & Veatch Corporation, Overland Park. PhD Civil Engineering. 

Yahya Kamalipour 

Dept, of Journalism and Mass Communication North Carolina A&T State University Greensboro, North Ca. Professor and Chair 
Department of Journalism and Mass Communication North Carolina A&T State University. PhD 
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Wael Al-Husami 

Lahey Hospital & Medical Center, Nardone Medical Associate, Alkhaldi Hospital, Medical Doctor, International Health, MD, FACC, FACP 


Uruguay 

Gerardo Prieto Blanco 

Universidad de la Republica. Economist, Associate Professor. Montevideo. 


Uzbekistan 

Guzel Kutlieva 

Institute of Microbiology. Senior Researcher. PhD in BS. 

Shaklo Miralimova 

Academy of Science. Institute of Microbiology. PhD in BS. 

Shukhrat Yovkochev 

Tashkent State Institute of Oriental Stadies. Full professor. PhD in political sciences. 


Honorary editorial board members: 

Aqahevdar Sevfulla Isayev 

Azerbaijan State Oil Academy. Doctor of Economical Sciences. Professor. 

Jacob Meskhia 

Tbilisi State University. Faculty of Economics and Business. Full Professor. 
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NGO Representation of Azerbaijan International Diaspora Center in Georgia, 

NGO International Research, Education & Training Center. (Estonia, Tallinn) are publishing scientific papers of 
scientists on Website and in Referred Journals with subjects which are mentioned below: 

SOUTHERN CAUCASUS SCIENTIFIC JOURNALS 

Black Sea Scientific Journal of Academic Research has ISSN, E-ISSN and UDC numbering: 

ISSN: 1987-6521 (Print), E-ISSN: 2346-7541 (Online), DOI prefix:10.23747, UDC: 551.46 / (051.4)/B-64 

AGRICULTURAL, ENVIRONMENTAL & NATURAL SCIENCES 

Agriculture, Agronomy & Forestry Sciences 
History of Agricultural Sciences 
Plant Breeding and Seed Production 
Environmental Engineering Science 
Earth Sciences & Organic Farming 
Environmental Technology 
Botany, Zoology & Biology 

SOCIAL, PEDAGOGY SCIENCES & HUMANITIES 

Historical Sciences and Humanities 

Psychology and Sociology Sciences 

Philosophy and Philology Sciences 

History of Science and Technology 

Social Science 

Pedagogy Science 

Politology 

Geography 

Linguistics 

MEDICINE, VETERINARY MEDICINE, PHARMACY AND BIOLOGY SCIENCES 

Clinical Medicine 
Prophylactic Medicine 
Theoretical Medicine 
Stomatology & Dentistry 
Veterinary Medicine and Zoo 

Drug Technology and Organization of Pharmaceutical Business 

Pharmaceutical Chemistry and Pharmacology 

Standardization and Organization of Medicines Production 

History of Pharmacy 

Innovations in Medicine 

Biophysics and Biochemistry 

Radiology and Microbiology 

Molecular Biology and Genetics 

Botany and Virology 

Microbiology and Hydrobiology 

Physiology of Plants, Animals and Humans 

Ecology, Immunology and Biotechnology 

Virology and Immunology 

History of Biology 

Entomology 

TECHNICAL AND APPLIED SCIENCES 


Applied Geometry, Engineering Drawing, Ergonomics and Safety of Life 
Machines and Mechanical Engineering 
History of Science and Technics 

Electrical engineering, Radio Engineering, Telecommunications, and Electronics 
Civil Engineering and Architecture 
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Information, Computing and Automation 
Mining and Geodesy Sciences 
Metallurgy and Energy 
Chemical Technology, Chemistry Sciences 
Technology of Food Products 

Technology of Materials and Products Textile and Light-load industry 
Machinery in Agricultural Production 
History of Art 

Project and Program Management 
Innovative Technologies 
Repair and Reconstruction 
Materials Science and Engineering 
Engineering Physics 
Mathematics & Applied Mathematics 

REGIONAL DEVELOPMENT, OLIMPIC AND PROFESSIONAL SPORT 

History of tourism 

Theoretical and methodological foundations of tourism and recreation 

Tourist market, its current state and development forecasts 

Training and methodological support 

Physical training 

Olimpic sport 

Professional sport 

People health 


ECONOMIC, MANAGEMENT & MARKETING SCIENCES 

Economics and Management of Enterprises 

Economy and Management of a National Economy 

Mathematical Methods, Models and Information Technologies in Economics 

Accounting, Analysis and Auditing 

Money, Finance and Credit 

Demography, Labor Conomics 

Management and Marketing 

Economic Science 

LEGAL AND POLITICAL SCIENCE 


Theory and History of State and Law 
International Law 
Branches of Law 

Judicial System and Philosophy of Law 
Theory and History of Political Science 
Political Institutions and Processes 
Political Culture and Ideology 

Political Problems of International Systems and Global Development 

CONFERENCE NEWSLETTER 

MULTIDISCIPLINARY JOURNAL 
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Scientific Journal Impact Factor 2018 - 5.5646 
International Society of Indexing 2018 - 2.564 
Index Copernicus Value (ICV) for 2017 - 75.37 
Info Base Index 2017 - 2.40 
Global Impact Factor 2017 - 0.812 
General Impact Factor 2017 - 2.3892 
International Citation Report Impact factor 2017 - 1.235 
IARC Impact Factor 2017-2.110 
Catalogue of Russian Journals Impact Factor (2016) - 0.171 
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